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Executive Summary

The Navy developed thigank Closure Plam coordination with the Director, Defense Logistics Agency
(DLA) andin accordance witDirective 8 ofthe Superseding Emergency Order (EO) issued by the State
of Hawaii Departmetof Health (DOH), datetay 6, 2022 This Tank Closure Placovess the 20
underground storage tanksur surge tanks, and associated valves and piping systems at the Red Hill
Bulk Fuel Storage Facility (RHBFSHpllowing the Hawaii underground storage tank regulations,
Chapter 11280.1 of the HawiaAdministrative Rules (HAR).Specifically, this plan addreses HAR 11
280.270 through 13280.175 on underground staya tank (UST) losure, as well as HAR 1280.160
through 11280.165 on release response actions.

The DOH SupersedingO divides tank closure inttwo phases:the Defueling Phase and the Closure
Phase.To ensure the safe and expeditious completion of defuetiagecretary of Defense (SECDEF)
directed the standup of the Joint Task FaReel Hill (JTFRH). As indicated irDefueling Plan
Supplement 1.B, the JTRH expects to complete defueling by the end of June 20R4ccordance with
the EO, the)TFRH and DOHwill determine whenthe Defueling Phase is compleamdsubsequently
theNavy will begin the Closure Phasi consideringhe sixfuel tanks(F-1, 13, F14, F17, 18, and
F-19)that are currently ouf-service and emptyhe Navywill work collaborativelyDOH and JTFRH

to evaluate potential opportunitiesdocelerate thelosureschedule

In preparing this Tank Closure Plan, the Nagenbled a team of experts with-tlepthknowledgeof
fuel systers andsignificant experience withermanent closure of large fuel tanks. The plareinis

evidencedrivenandwasprepared in accordance withirective 8 of the DOH Supersediig, which
specifies that this Tank Closure Plamstaddress the following:

1 Facility infrastructure and procedures needed to perform the work and ensure pipeline integrity
before the cleaning
1 Sequencand process in which the tanks and pipelines are planned ledoed
9 Ultimatedisposition of any accumulated sludge or waste material from the 20 fiaunksiirge
tanks, and associated piping
1 Method of permanent closure (remove, fill, or close in place) and associated design and process
1 SiteAssessment in emecton withtheb ci | i t y6s per manent <cl osur e

In addition, during thduly 14,2022 Meet and Confer session between DOH and Navy, DOH indicated
that the Tank Closure Plan must also address

1 An analysis of the alternatives for permanent clgsuith eachalternative evaluated for
engineering feasibility, practical pros and cons, schedule, andloastidition, DOH requested
the Navy explore potentialptions for beneficiahonfuel reuse

1 A detailed schedule for cleaning each tank and the Besipons Planrequirements for the
cleaning task

Executive Summaryg
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In order to address DOH requirements, this Tank Closurei®taiganized into the following sections:

Introduction

InfrastructureDescriptionandProcedures Needed Before Cleaning
Sequence and Process @eaning of Tanks and Piping Systems
Management of Accumulated Sludge and Materials

Method of Permanent Closure and Associated Design and Process
Site Assessment anldelease Investigation amisponse

Coordination and Outreach

Conclusion

© N A~ WN R

The Navy willperform ank andpipeline closure activities accordance witthe Red Hill Fuel Storage
Facility Response Plafpreviously submitted on Septemb®r2022, agnclosured. to the Defueling
Plan Supplemerit.A), which provides information ardgetailedprocedures for responding tgatential
fuel spill at the RIBFSF.

In accordance with DOH directiorheé Navy analyzgthe engineeringeasibility, pros and cons,
scheduleand costor the followingpermanentank closure alternatives

ALT 1: Closurein Place

ALT 2: Closurein Place for Potential NeRuel Reuse of Tanks
ALT 3: Closure with Fill (with inert material)

ALT 4: Remove Tank Steel Liner, and Fill (with inert material)

Section 5 of this report providesammary of eactank closure altmative. In addition, arobust third
partyanalysisof these alternatives is currenbiging written into final report forprand will be provided
to the DOH in December 2022, as indicated in the attached Plan of Action and Mil¢BtOAds)
provided inAppendix A.

In evaluating the alternativethe Navy also considerémipacts to thenvironment and community
surrounding RedHill, safetyrisksduringconstructionandthe potential for norfuel reuse Based on a
consideration ofthe evaluation factors, the Navyintends toseek DOH approval forClosurein Place
as thepermanent closure methodfor the Red Hill underground storagetanks and associated piping
sysems The Navyhas identified this athe best alternative for permaneidsure because it would
allow for beneficial norfuel reuse of the tankghile minimizingimpacts tahe environmentand local
community,safetyconcernsandschedulgTable E1).

Prior to finalizing the design and process for permanent Closure ifPlace, the Navy will actively

engage with DOH, the general public, and other stakeholders in order splicit input on beneficial
non-fuel reuse options. The Navy concept involves an inclusive, sciebased approach that will

collect ideas fom interestd parties After gathering ideas, the Navy wilerforma thorough review of
theinputto make &inal determination of the beneficial ndunel reuse. The Navy will submit the non

fuel reuse evaluation to DOH as a supplement to this Tank Closure@REtimeline commensurate

with overall schedule for tank closure (Appendix Ance the nofiuel reuse option has been selected,

the Navy will take appropriate steps to render the tanks unusable for fuel storage, while still supporting
the beneficial nofiuel reuse option.

Executive Summary9
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TABLE E-1. SUMMARY OF EVALUATION FACTORS FOR EACH TANK CLOSUREALTERNATIVE

Alternative Environmental Local Area T Co— Schedule Engineering ROM Cost
Impacts Impacts y (ROM) Feasibility Ratio*
ALTL: Closurein  \r |GIBLE ~ NEGLIGIBLE ~ NEGLIGIBLE ~ 2°3  Constructible 1x
Place years

ALT 2: Closure in 3104
Placefor Potential NEGLIGIBLE NEGLIGIBLE NEGLIGIBLE Constructible 10x

Non-fuel Reuse years
ALT 3: Closure  \\ohERATE ~ MODERATE ~ MODERATE  5years 0SSPV 30
with Fill Constructible
ALT 4. Remove Possibl
Tank Steel Liner, CRITICAL CRITICAL CRITICAL 7 years y 50x

and Fill Constructible

*Projected rough order-of-magnitude (ROM) costratios do not include ventilation and cleaning, which are constant
acrossthe four alternatives.

In accordance with applicable environmental regulatidresNavywill continueto monitor theRHBFSF
siteandwill work to implementany requiredong-termreleasaesponse actions

The Aqueous Film Forming FoanAEFF) fire suppression systerwhich was installedndera 2015
Military Construction projeciwill be addresseih accordance witthe 2020Natioral Defense
Authorization Act (NDAA)requirements for Department of Defense facilities. Nagy will remove the
AFFF as directed in the NDAAandsubsequently evaluate tfiee suppression system in context of the
future beneficialnonfuel reuse of the facilityThe AFFF retention line, where fuel was found during the
2021 release, has never held AFFF, and no AFFF was released to the aquifer.

The Navy willsubmit supplements to this Tank Closure Riara timeline commensurate with theerall
closure schedule, imccordance with the POAM shown in Appendix A. Throughout the clgsooess,
the Navy willengage in a robust public outreach programwaiticcontinue tocollaborate fully withU.S.
Environmental Protection AgenciPA), DOH, and other key stakeholders.

Executive Summaryl0
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1. Introduction

In accordance with Secretary of Defense (SECDEF) direction Mdish 7, 2022memo and the
requirements in DirectivBo f t he State of Hawaii Depasrtment of
superseding Emergency Ord&d), theNavy will safely and permanentlglose theRed Hill Bulk Fuel

Storage Facility (RBFSH. Onbehalf of DoD, the Secretary of the Navy (SECNAMS developed, in
coordination with the Director, Defense Logistics Agency (DLA), this plan for closure of the 20
undeground storage tanks, théaur surge tanks, and associated piping systems at Reunh Hill

accordance with Hawaii underground storage tank regulations, Chag280111of the Hawaii

Administrative Rules (HAR).

The Navy has developedPdan of Actions and Milgtones (POAM)n Appendix Ato describethe major
eventssupporting thisTank Closire Ran. Additionally, a detailed schedule of tank closure activities is
provided in the form of a Gantt chaBr(closure 1submitted separately) and in the form of a network
diagram (Enclosure 2, submitted separately). The Gantt chart and netwogkdihgwthe relationship
between theequiredactivitiesanddisplaythe critical path

In preparing this Tank Closure Plan, the Navy assembled a team of expertsdefthirknowledge of
fuel systems and significant experience with permanent closure of large fuel T&k3.ank Closure
Planprovidesa Plan of Action and Milestones (POAMI)th interim milestone¢Appendix A)for the
Navy to achieve throughout the closure process in ordamplete tank and pipeline closure activities.
Based on the method pérmanenClosure in Place (subject to DOH approval) the péaigets

completion of closurethreeyearsaftercommencement.e., inAugust,2027, based on the completion of
defueling by the end of June 20@& indicatedn the Red Hill Defueling Plan Supplement L.B he
Navy will work tostay on schedule and wihform DOH and the public about adglays omajorissues
that arise duringlosure mplementation.

SECDERdirectedthe standup aJTF Red Hillto ensure the safe and expeditious defueling of Red Hill
TheNavy designated the Commander, Navy Regiowgdawith the responsibility to leatheclosure
process and ensure successful implementatitimisTank Closure Plan

Introduction| 11
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2. Infrastructure Description and Procedures Needed Before
Cleaning

Some figures referenced in this section contain defense critical infrastructure security informatiwa, and
therefore placed iAppendix G submitted separately as Enclosure 3 to this Tank Closure Plan

2.1 LocationandDescriptionof Facilities

Theactivities discussed in thigank Closure Plan will take place at fRed Hill Bulk Fuel Storage

Facility (RHBFSH on the Island of Oahu, Hawakigure2-1). The Naval Supply Systems Command

Fleet Logistics Center Pearl Harbor (formerly Fleet and Industrial Supply Center) operates the RHBFSF,
which was originallyconstructed between August 1940 and September IR#3facility consists of 20
underground vertical cylindrical concrete fuel storage tanks (Truik® F-20) mined into the igneous

rock formation four undergroundgurge tanks andneabove groundruel Oil ReclaimedROR) tank.

Fuel pipelines associatavith the Red Hill tanks includend-76 Marine Diesel Fueline, aJet Fuel
Propellant No. 5JR5) line, an F-24 jet fuel pipeline and a 4 inch Fuel Oil Reclaimed (FOR) line that
transitions to a 6 inch linePortions of a 1échaviation gasAVGAS) line to the former Pearl City

fueling annex still existout records indicate that these pipelines have already been cleaned and capped

SeeTable2-1 fora summaryf the Red Hill anks and pipelinethat will be addressed under this Tank
Closure Plan Currently, USTs F, 13, F14, F17, 18, and F19 are empty of fuel.

FIGURE 2-1 RED HILL FACILITY LOCATIO N
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TABLE 2-1 SUMMARY OF RED HILL TANKS AND ASSOCIATED INFRASTRUCTURE

Tank ID Capacity (gallons) Contents Status
F-1 1943 11.98M Empty Defueled in 1997
F-2 1943 11.97M F-24 In use
F-3 1943 11.98M F-24 In use
F-4 1943 12.7M F-24 In use
F-5 1943 12.7M F-24 In use
F-6 1943 12.7M JR5 In use
F-7 1943 12.7M JR5 In use
F-8 1943 12.7M JR5 In use
F-9 1943 12.7M JR5 In use
F-10 1943 12.7M JR5 In use
F-11 1943 12.7M JR5 In use
F-12 1943 12.7M JR5 In use
F-13 1943 12.7M Empty Clean and Empty
F-14 1943 12.7M Empty Clean and Empty
F-15 1943 12.7M F-76 In use
F-16 1943 12.7M F-76 In use
F-17 1943 12.7M Empty Clean and Empty
F-18 1943 12.7M Empty Clean and Empty
F-19 1943 12.7M Empty Defueled in 1997
F-20 1943 12.7M JR5 In use

Infrastructure Description and Procedures Needed Before Clgdiing
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Tank ID Capacity (gallons) Contents Status

FOR (AST) 1970 42k Fuel/water mix | In use

F-ST1 1942 422k F-24 In use

F-ST2 1942 422k JR5 Out-of-service
F-ST3 1942 422k F-76 In use

F-ST4 1942 422k Diesel In use

F-24 Pipeline | Various @ 152k F-24 In use

JP-5 Pipeline  Various 205k JR5 In use

F-76Pipeline | Various 660k F-76 In use

FOR\plpelln\e Various  N/A Fuel/water mix  In use

(40/ 60)

8 0 -Siskp , Out-of-service
pipeline Various | N/A Empty Cleaned and capped
160 AVG . Out-of-service
pipeline Various | N/A Empty Cleaned and capped

2.1.1 Underground Storage Tanks

Eachunderground storagank (UST)is 10 feet in diameter, between 22%0 feet high, and holds
approximately 285,000 to 302,000 barr@pproximately 12.5 million gallons) The 20 US$havea

coated welded steel liner backed up by reinforced concrete which bears against the solid rock from which
the tanks were tunneled.

Infrastructure Description and Procedures Needed Before Clgdiing
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The tank structure consists of an upper dome, barrel section,dowe, internal steel liner on all
surfaces, fuel piping, and tank venting systefspport facilities and systems include the Upper Access
Tunnel, Lower Access Tunnel, andunnel thatonnects the Red Hill Tank Gallery area to the
Underground Pumphouse on Joint Base Pearl Harbor Hickam (JBPHH).

The underground surge tanks (Tank numbe&E, 2, 3 and 4) also built in 1942 are located adjacent to

the underground receiving pump hoasé\dit 1 with capacities of 421,722; 422,100, 422,688 and

422,184 gallons respectivefi Adi t s0 are openings oThesugetengsshelpdoor s
regulate the flow of fuel into the Red Hill tanks.

The interior dimensions for eachrge tank are 6feetin diameter by 2feetin height, as shown in

Figure2-2 in Appendix C(Enclosure 3)extracted from Drawing No. 294125} he construction of each

surge tank consists of a minimum 12hthick reinforced concrete shell with a 1/£lrthick interior

steel liner plate Similar to the underground storage tanks, each surge tank was constructed by excavating
the volcanic rock formationThe four surge tanks share one integral reinforced concrete roof slab with a
minimum slab thicknessf six fed. Sufficient access to enter the tanks and set up scaffolding / rigging as
needed to clean and degas the tank exists.
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FIGURE 2-3 UNDERGROUND SURGE TANKS 1

The Fuel oil reclaimed (FOR) tank 311 is a 42,000 gallon above ground storage tank (AST) near Adit 3
that collectondensatand oily waste from other sampling activities connected to the bottom of tanks F
1TF20 and tunnel sumps via a 40 pipeline.

Figure 24 in Appendix C(Enclosure 35hows the tanks, access tunnels, Adits, and supporting facilities/
systems.

The Upper Access Tunnel provides access to the tank manholes and gauging platforms. The Lower

Access Tunnel contains piping and associatédstructure plus electrical, ventilation, control and fire
suppression systems. The Lower Access Tunnel provides access to the tapkatiutti common

fill/issue piping and valves, tank drain and sampling piping and valves at the bottom of the tanks.

Tunnels are interconnected by two elevatdsieelevator is uphill of Tank 15 anal secondlevator is

uphill of Tank 17. Tunnels are accessed by openi

Infrastructure Description and Procedures Needed Before Clgdrbng
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Two adits are on base at JBPHIDne of thesen base aditieads to the Underground Pump house,
which is used to move fuel up to the Red Hill Tanksur more aditgre at Red Hill at the end of
Halawa Valley. Tunnels frortihe second on base attittanks contains FOR lines and not piogable
wate line assea in Figure2-4 in Appendix C(Enclosure3).

Access to Red Hill is currently available at the manned guard shack next to the Halawa Correctional

Facility and through the privatized Army housing ar&aere are two roads: the guard houseagme is

connected to the lower access road and the privatized housing area gate connects to the upper access road
with direct access tanadit.

Access into the Upper Access tunnel is throadked Hill adilocated downhill from Tanks 1 and 2 aad
second dit located between Tanks 13 and 1Bhother Red Hill adits at a lower elevation thahe first
two aditsand it provides access ¢toe of the kevatos. That elevatoprovides access to the Lower
Access and Upper Access tunnefsfourth RedHill adit provides access to the Lower Tunnel below
Tanks 1 and 2. Access into each tank isaviganhole at the Upper Access Tunnel level. Figdrar?
Appendix C(Enclosure 3shows the locations diie Red Hill adits

Each tank has a steel frame&vi in the center of the tank extending from the floor of the lower dome to
the top of the upper dome with a walkway from the manhole at the Upper Tunnel leveddizdibie

the floor) to the towerThe center tower was used during original construd¢tiazonstruct the tanks and
remains in the tanks to provide access tadh& lower dome floor via stair€ver the years, the center
towers have been retrofitted witooms and hoistwith manbaskets for tank maintenance and repair.
Booms are generallgmoved from tanks after repairs and not left in place

Tanks 1to 4 are 16f@et diameter, 238&et 6inches overall height, and have a container volume of
285,148 barrels (Bbl) (11,976,216 gallons) (59,250 cubic yards) daatks 5 to 20 are 16feet
diameter, 25@eet 6inches overall height, and have a container volume of 301,934 Bbl (12,681,228
gallons) (62,750 cubic yards) each.

, CONTAINER VOLUME
CONTAINER VOLUME

TANKS 1-4 TANKS 5-20
FIGURE 2-8: CONTAINER VOLUME EXHIBIT

Infrastructure Description and Procedures Needed Before Clgding
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The container volume represents maximum volukMarking storage volumes are less than maximum
volumes to accommodate safety, liquid expansion from temperature change, regulatory limétations,

any other Navy policy consideratioifhe top of the tanks (top of the upper dome) isfEEd to 175 feet

bdow ground. The bottoms of the tanks range in elevation from 123 feet to 151 feet above sed@tevel.

tanks are arranged in two rows of 10 tanks, spaced 200 feet on center. 100 feet of lava rock separates the
tanks from each other.

The tank construatn sequence started with Tanks 1 and 2, and each crew moved to the next
excavation/construction, ending with Tanks 19 and e tanks were constructed by excavating the
lava rock formation of Red Hill to create a cavity for each tank, which was theghviith gunite,
reinforced concrete, and a difith-thick steel liner.A shaft from the ground surface, down to the
elevation of the lower access gallery was first excavated, to serve as the excavation spoil shaft to
conveyors in the Lower Access Tunné&he upper dome was constructed neite lava rock was
excavated to create a cavity for the upper dofrtee diameter of the upper dome excavation is larger
than that of the tank barrel, allowing for it to be constructed on the existing ekl franmg and liner
plates were then installed, followed by filling the cavity between the liner plates and lava rock with
reinforced concrete, 4 feet thicKhis provided a structural dome permitting safe excavation of the tank
below the dome and its overburdef 110 to 175 feet of vertical rock.

After the upper dome was constructed, the barrel was excavated to approximately the elevation of the
Lower Access Tunnel flooiHgures2-6, 7, and8). The rock face was lined with 6 inches of gunite (i.e.,
sprayapplied concrete, a drgnix form of shotcrete) to seal the rock fade.some locations additional
grouting into the lava was required to fill voidshe lower dome was constructed next, includhngtank
piping between the tank cavity and lower accesrél The lower dome was then poured as a plug to
approximately the elevation of the tank flog.steel structure was fabricated, and concrete filled behind
the plates, in lifts up to the spring line of the dome, 50 feet above the domeTaofloorof the lower
dome (26foot diameter) is flat and consists of 4¥zh-thick steel plates that serve as the foundation for
the tower

Infrastructure Description and Procedures Needed Before Clgdiiing



GALGING GALLERY

VENT PIPE

UPPER .
TUNNEL RS
SOV

o)

MANHOLE

Ay (===

...'

v
f—

| D
| D
L3

—

(25
x T % (ST .
e e L

P
P
T
e e

~
st
e’
s

<]
<)
-

RED HILL TANK CLOSURE PLAN

VENT NOZZLE
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CENTER TOWER
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DOME JUNCTION

LOWER DOME
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FIGURE 2-9: EXISTING TANKS 1-4 ELEVATION
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FIGURE 2-11: EXISTING BARREL CONFIGURATION
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The barrelas constructed of reinforced concrete (2-f&tches thick minimum at the top, 4 feet thick
minimum at the bottom)The steel liner plates on the barrel are arrangiegttall horizontal courses

and served as forms for placing concreti®rizontal steel angles were welded to the backside of the steel

plates at the top and bottom of the plat€be horizontal and veical joints in the steel liner are butt
welded platesReinforcing steel for concrete was then placed in the foifhe. horizontal angles were
then anchored to the reinforcing steel with-BYgh diameter anchor rod€oncrete was placed in the

forms in 5feet lifts. After the concrete cured, water was injected between the concrete and gunite layer to

check for gross leaks in the steel lindirno gross leaks were identified, the barrel wasgpressed by
injecting grout between the reinforced concrete and gunite layer, thus compressing thé&Spauatelvas
injected via tubes that penetrated the steel liner and extended through theedorttregunite layer.
Grouting pressure was monitored with strain gauges in strain gauge tubes in theTharstain gauge
tubes penetrate the steel liner and extend through the concrete and gunite into the |aBeotddikibe

and strain gauge e penetrations in the steel liner were sealed with plates welded over the penetrations.

The tanks are currently vented (for fill and issue air displacement) at several locations throughout the

Upper Tunnel areas. There are vents extended to abovefimestithree tanksand an additional vent

outsidean adit Various tanks vent to different locations. Most of the vent piping from the tanks is set in

concrete below the floor in the upper tank gallery and has very little access for inspectioiir.or repa

A separate fresh air ventilation system was installed to make tunnels suitable for workers. Inlet/outlet

shafts were installed abottee elevatodownhill from Tank 20 and abotbewater plant. Other fresh
inlet/outlets can be found &0 other ads. Ventilation fans are locatedthie adithear the water plant.

2.1.2 AboveGround Storage Tank

The Fuel Oil Reclaimed (FOR) tank 311 is a 42,000 gallon above ground stota@¢&3an nearan adit
that receivesiquid from the 4 inch FOR pipeline, which colleatendensatand oily waste from the
bottom of tanks L1 F-20 andvarioustunnel sumpsPost tank closure, tHEORtank will need to stay
in place in order tonanage condensate theexpected tarain from the 2@anks over time.

2.1.3 Pipelines

The FORtanld 6 pi peline is | ocated withi n6iachlineuahan e |
sump station near amli then extends tanother dit where it is direct buried for approximately #t
and then runs abogeound to AST S311 (sdégure2-3). Valves on the FOR line at the tank or sumps
can be opened or closed to drain water.

Other piping consists of three steel pipelittestcarry fuel from the storage tanksRearl Harbar The
pipelines run down theower AccessTunnel (LAT) in a stacked configuration on the side of the tunnel.
TheF-76 pipeline is supported on a concrete cradléhe tunnel floor, while th@R-5 pipeline is offset
above the F6 line and is supported owa angle pip supports, and tHe24 pipeline is offset above the
JR5 pipeline and supported on duabal pipe supports (See Figu® in AppendixC, Enclosure B

Along the length of each pipeline are a number of Motor Operated Valves (MOVSs), allbigtihe fuel
operators to isolate sections of the pipeline remdtemn their control room.Table 21 provides further

Infrastructure Description and Procedures Needed Before Cledtting
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details on the RHBFSF pipelineBortions of secondary containment for former FOR liaigs2, F10,
F-12 will need to be inspecteahd closed

Over the years, cleaning pigs (cylindrical devices places inside the pipes) have been used to scrape and
clean the Red Hill fuel pipelinesThe most recent work occurrad2005 and 2019whenan intelligent

pigging system was operatedperform inspectionand cleaning of the pipelinefue to these recent
cleaning effortsthe Navy expects the pipelinesrrently contairminimal debrisor sludge.

2.14 Sumps

Seven drainagsumpsare located in the tunnedsid will need to bevaluate andcleanedas part of the
closure process

2.2 Infrastructure RepairRequiredrFor Tank Closure

Infrastructureneeding repair butot involved with defuelingnclude the 4dnch FOR pipeline and interior
tank systemsThis infrastructurewill be improved as necessary to continue to operate the facility in a
manner that is safe and protective of the environment and public health. Timelines for repair will vary
with priority in order to support timely closure activities

The FOR pipeline will beised to drain water accumulations after clositepairs tahis pipeline have

been identified iMhird Party Assessment repdBeeSection2.3). Repairs tahe catwalls andthe

central tower systesin theUSTsmay be required after inspections arade. In addition, the following
infrastructure is needed before cleaning can begin, unless it was already addressed during recent Clean,
Inspect, and Repair (CIR) work:

1. Install temporary power to support contractor equipment since installed electrical system will
not support the projected requirement

2. Install and operate a ventilation system to degas the tanks undergoing cleaningttigough
adit to the atmosphere (it &slife and safety requirement to provide adequate air exchanges)

3. Replace &oot diameter hatch cover with temporary lockable to provide efficient access for

equipment

Install lifelines on catwalk and lighting as a life and safety protection measure

Instal spider buggy for center tower to support interior tank cleaning

Inspect catwalk and central structural tower for safety and structural integrity

Repair catwalk and tower, if necessary to support worker safety

Install booms with suspended scaffolds tpmurt interior tank cleaning

© N O

2.3 Infrastructure Repairs Requir&dr Defueling

Deficiencies associated with infrastructure required for defgdlave been identified in the Thirdrty
Assessment and the pipeline inspection report required by Section 318 of the FY22 National Defense
Authorization Act. A full list of scheduled repairs and maintenance work required for defueling and
closurewasprovided as part the Defueling Plangplement I.B orDctdber 28, 2022 Any deficiencies

in infrastructureequired defueling will beorrectedprior tothe ClosurePhase.

Infrastructure Description and Procedures Needed Before Cledtiing
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2.4 Infrastructure Assessment

The Navy intends to conduat assessment of each tank afteraning is complete in orday identify
any issues witlstructural integrity Any issue will be addressed befoctosure.

Infrastructure Description and Procedures Needed Before Cledting



RED HILL TANK CLOSURE PLAN

3. Sequence and Process for Cleaning of Tanks and Piping
Systems

3.1 General

The Navy will perform tank angipeline cleaningctivities in accordance with th&ed Hill Fuel Storage
Facility Response Plgipreviously submitted on Septemb®r2022, a€nclosured. to the Defueling
Plan Supplemerit.A), which provides information and detailed proceduresdsponding to a potential
spill at the RHBFSF Spill cortainment measures installed for defueling will remain in place for tank
closure.

3.1.1 Cleaning Methodology

Currently,USTsF-1, F-13,F-14,F-17,F-18, andF-19 are empty of fuelTanksF1, F-13,F-14,F-17,

and F18 have been cleaned using thethodology described in the Tank Inspection and Repair
Maintenance (TIRM) Report approved by EPA/DOH on September 5, 20dder this Tank Closure
Plan, he Navy will use the cleaning methodoldbgt is specified ilmerican Petroleum InstitutéPl)
RP1604 ACIosure of Under gr ohismdthofomgyisalsogartiife St or ag e
previously approved TIRM Report and Decision Document for the remaining cleaning operations as
needed.The tank cleaning will be performed by contract and atkwall comply with EM 3851-1, API
Std 2015, ANSI Z2117.1, API RP 575, API RP 2219, API STD 221AR 11-280.1 subchapter 7,
Federal State andocal laws, ordinances, criteria, rules and regulatifibere requirements differ
among applicable laws, criteria, ordinana@as] regulationghe most stringent requirements shall apply.

Mobilization and cleaning tasks will be performed in the following general sequence:

1. Install temporary powsetypically a generatowith containment as needed

2. After the tank is drained as much as possible through the sump, remove residual fuels
3. Install and operate ventilation system to degas the tanks undergoing cleaning thecadiito
atmosphereThe tanks will berentilated through the lower tunnel through a filtration system.
Replace 8 foot diameter hatch cover with temporary lockable entryway

Install life lines on catwalk and lighting

Install spider buggy for center tower

Inspect catwalk and central structlLtower

Repair catwalk and tower, if necessary

Install booms with suspended scaffolds

10. Perform final tank cleaning

3.1.2 Quality Assurance/Quality Control AYQC)

The contractor performing the closure design and construction will be required to establish and maintain a
QC program that is administered byeasign andconstruction Quality Control organization, using Quality
ControlandCommissioning Plansndtimely reports, and regular meetingSonstruction quality

management procedures will adher&ltval Facilities Engineering Systems CommalAVYFAC)

P-445 and ER 118Q-6. The QC program shall cover @ite and offsite work. No construction work or

testing wil be performed unless the QC Manager is on the work site.

© N OA
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3.2 Sequencéor Cleaning

Thesequence angcheduldor tank and pipeline cleaning has bekaveloped usigthe Critical Path
Method and a network diagram is providedEnclosure 2 Based omprevious contracts awarded for
Clean Inspect, and Repair (CIRY Red Hill Navy expecs thatfour largetankscan be cleanedt a time
during the tank closure procesBhe specific sequenad# tank and pipeline cleaning is summarized as

follows.

For the

large tanks, the pcess will start with tanks-Ei F-4 being cleaned simultaneously. Where

of thesdanksis finished, thecleaning will move to tank45. Subsequentlyhroughout theleaning
process, as one tank is finished, the next tank will be started, such that four large tanks will always be
underway at a time. Overall, the sequence will nfowe the lower numbered tanks to the higher
numberauntil reachingank F20.

Cleaning of surg tank 1 will begin atte same time as tankslF F-4. When surge tank 1 is finished,
the cleaning will move to surge tank 2, then 3, and finally 4. Due to their smalldXaizegxpecs that
the surgdganks will be cleaned much saarthan the largenks (se&nclosure 1

Pipeline cleaning will begin at the same time asd&iki F-4 and surge tank 1. Cleaning will start with

the JP5 pipeline, then move to the# pipeline andthen the F24 pipeline.

During cleaningit is expected thatie sequencelescribed abovmay be modified somewhat, in order
the workto proceed in thenost efficientmannerbased on field conditions.

3.21 Procesdor Cleaning of Storage Tanks Surge Tanks Ripihg Systems
Tank and pipeline cleaning will hgart of a contract for tank closure that will confornUaified

Facilities Guide Specificatiol®FG§933 01 50. 55, fACl eaningandf Petrol e

applicable industry and government standards specified thetdhite this UFGS is written spéically
for tanks, it will be adapted as necessary and appropriate to encompass cleaning of pipelines as well.

3.22 Underground Storage Tankslk F-20.

3.22.1

The contractor, to bgelectedby the Navy, will proceedith cleaning of the tanks and associated piping

Preparing to Clean the Tanks.

as follows:

a.

Removal of remaining useable fuel from tankiseable fuel will be removed during defueling.
Specifically, the Joint Task Force will drain each temthe maximum extent using the outlet
pipeand low point drainsThe @ntractor willprepare and obtaiNavy approval fora Spill
Response Planmover t he ¢ ont raddressny pbssiblaspitageduringi e s
closure.

Unusable FuelAfter removal of usable fuel (if any), any remainprgductwill be considered
waste. If determined to be a waste futtie Navy will characterize the material to determine
whether it is hazardous, and pump it into suitable containers for temporagesaoi@or
transportation in accordance with approved procedures meeting local, State, and Federal
regulations.See Sectiod of this TankClosure Plan for information on disposal of this
material.

Sequace and Process for Cleaning of Tanks and Piping Sy$tns

and



RED HILL TANK CLOSURE PLAN

c. Degassing:Degassing involves ventilating the tanknake it safe for human occupandyach
tank will beventilated and air testing performadtil requirements of Section 33 01 50.55,
ACl eani ng Pet r o lthe acoept&€dtAocidengPeevemtiamPkas, API Std 2015, and
29 CFR 1910.146, are met and the tank has been certifidoegdsy a Industrial Hygienist
The gadree certification will be maintained esite and available for review at all times.

d. Ventlation. The underground fuel complex utilizes a single ventilation system; the tanks do not
have their own dedicated fresh air or exhaust syst&uostrol of temperature, humidity, dust,
and fumes will take into account the different modes of the tiaeiintilation system operation.
The Navybés cont r ac-reeconditionltHroughnaut the toarserof tree warla p o r
inside the tankThe air movers shall be naparking, explosiomproof, electrically operated or
air-driven exhaust typeA rate of one air change per hour is normally the lowest acceptable rate
for tanks under 30,0008 Because the Red Hill tanks are greater than 30,®001B,000cubic
feet per minug (cfm) willbeused n accordance with UFGS 33 01 50
St or a g e Aiffmeovets shallbe kept in operation whenever workers are in the, &xdept
the air movers shall be shut down 15 minutes before taking air quality tests.

3.2.2.2 Tank Interio Cleaning

The interior of each tankncluding the shell, bottom, columns, roof, roof beams, and interior accessory
equipment such as pumps, piping, and ladders, will be clesiegl the cleaning methodology specified

in APl RP 1604 ACd oBaeirrolodurdnd8teoma @ael Tasodsed.ind Thi ¢
theTank Inspection and Repair Maintenance (TIRM) Report approved by EPA/DOH on September 5,

2017 andhas been used for the most recently cleaned underground storagat RakisHill The

cleaningmethod is summarized below

Washing will commence using methagsing methods described beloWvashing will start at the top of

the tank and tower and work down to the lower dome, with the lower dome and tank floor being washed
last. Washing wil remove oil, sludge (solid materialyax, tar, carbon, and other fuel residue adhering to
the surface Washing will be performed by

a. Application of a environmentally acceptable cleaning solugitypically done with a power
washer

b. Rinsing thesurfaces thoroughly with fresh water

c. Removal of debris, equipment and materials used for the cleaning operations from the site, and
restoration of the site to its original condition

3.22.3 Wash Water, Detergent Solution, and Sediment Removal

During thewashing process, personnel will operate a portable pump continuously with suction hose
extended to the tank bottom to remove water, detergent, dirt, oil, or other loose materials washed off.
After washing the tank interior will be rinserior to dispsal, the vash water, sediment, and sludge
(solid material)will be characterized for disposal as described in Sedtafrthis Tank Closure Plan.

Sequace and Process for Cleaning of Tanks and Piping Sy$@&#ins
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3.22.4. Labeling of Cleaned Tanks

Adjacent to the manhol e o pen iwil gtencil onfothetankim3/4 an k ,
inch letters adjacent to the manhole openings the following informatiate cleaned, contractor name,

and addressThis will occur following cleaning and prior to final acceptance by the Navy.

3.23 Surge Tanks

The ontractor will set up riggingndscaffolding as needed to follow the same protocol used on Tanks
F-17 F-20 on the surge tanks.

3.24 Pipelines

Pipelines previously containing fuelill be cleaned byentilaion for an amount of timesufficientto
remove fuel vapors and trace contaminants.

3.3 HealthandSafety Consideratiorduring Cleaning

3.3.1 Air Monitoring Requirements.

T h e N eontrpadoswill identify a qualified individual to serve as the Site Safety and Health Officer
(SSHO) in acordance with EMB85-1-1. The SSHO will provide dayo-day industrial hygiene support,
including air monitoring, training, and daily site safety inspectidriiee SSHO will be trained in the use

of the monitoring and sampling equipment, amtdrpretation of air monitoring datadonitoring of

airborne concentrations of lead will be in accordance with 29 CFR 1910.1025 and benzene in accordance
with 29 CFR 1910.1028.

3.3.2 Accident Prevention Plan.

The Navy will require pralesign and preonstructionAccidentPreventionPlans (APPSs) in accordance
with EM 3851-1 as part of the tank closure contraéach APP will includé\ctivity HazardAnalyses
(AHA) for personnel while ossite. APPswill be updated as needed to reflect changing sitditoms.

3.3.3 Confined Space Requirements.

The Navy will require a confined and enclosed space entry plan in accordance with HM 385

applicable OSHA standards 29 CFR 1910, 29 CFR 1915, and 29 CFR 1926, CPL 2.100, and any other
Federal, &ate andlocal regulatory requirements as part of the tank closure design and construction
contract. The plan will identify the person qualified to assess confined spaces, direct work stoppages, and
seek confined space entry permits and procedures for rescusucbrspaces if required.

3.34 Safety Plan.

The Navy will require a safety plan be developed and implemented in accordance with OSHA and EM
385-1-1 requirements, as part of the tank closure design and construction cohtrm&afety plan will
beincorporated inthe APP It will identify and evaluate specific hazards and risks, and safety related
activities required at each location within the job site.

3.35 ScaffoldingPlan

If scaffolding will be utilized, the Navy will require the contractostdmit a installationplanin
accordance witlANSI/ASSE A10.8.This plan will be completed under the supervision of a registered
Professional Bgineerwith experience in this fieldThe scaffolihg plan will include a description of

Sequace and Process for Cleaning of Tanks and Piping Sy$tns

t

h



RED HILL TANK CLOSURE PLAN

equipment, operational procedures, rigging instructions, load test procedures, andcatistofor
personnel trained and guad to operate the equipment.

3.3.6 Fall ProtectiorandPreventionFP&P) Plan

The Navy will require the contractor selected to perform the RHBFSF tank closure design and
construction to develop and implement a FP&P plan as part &RRe The FP&P plan will be site

specific and address fall hazards, fall prevention, related safety equipment, in the work place and during
different phases of constructioit.will address how to protect and prevent workers from falling to lower
levels when they are exposed to fall hazards atsixvéeet or when there is a possibility of a fall from any
height onto dangerous equipment, into a hazardous environment, or onto an impalemenihazard.

FP&P Plan will include a Rescue and Evacuation Plascordance with EM 38%-1.

Sequace and Process for Cleaning of Tanks and Piping Sy$t&ms
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4. Management of Accumulated Sludge and Materials

This plan provides procedures which will be used to ensure materials generated by tank closure activities
are properly managed, containerized, labeled and dispbisedNavy willmanage accumulated sludge

and materialén accordance with thRed Hill Fuel Storage Facility Response Rlareviously submitted

on September, 2022, agnclosured. to the Defueling Plan Supplemédnf), which provides

information and detailed procedures for responding to a potential spill at the RHBFSF-.

This section provides information on the requirements and procedures to properly collect, store, and
manage materials generated from the closure dRHBFSF. The types of waste expected from the
closure of the facility include:

1 Recovered fuel
1 Oil and water emulsions
71 Oil-contaminated wastes such as:
0 Spent sorbents
o Oil-contaminated debris and materials such as disposable personal protection equipment,
rags, plastic bags or sheets, etc.
o Oiled vegetation, soil and gravel
1 Waste decontamination solutions and effluents feguipment and PPE decontamination
operations
1 Non-contaminated solid wastes from closure operations
Floating pan seals
1 Waste potentiallgenerated by contractor operations and equipment include
o Oil and latex based painting and caulking products
Solvents
Adhesives
Aerosols
New and used containers of the original materials of the same.

=

O O O O

4.1 Requirements

4.1.1Introdudion

The Defueling Phasef the tank closure procegsll be managed by the Joint Task FoRRed Hill (JTF

RH) and considered complete whéetanks have been emptied of recoverable fuel. Oncé&TtRéas
removed theecoverable fuel frorthe fanks, theprocesswill move into the Closure Phasghere the

Navy assumes responsibility for the actions required to close the faeliyAR Section 13280.1.
Following completion of the defueling operatiortg temaining contents of the tank, commonly referred
to as tank bottomsnayinclude some amount oésidualfuel, waste, sludge, and water, the presence of
whichis expected tpreclude reclamatioas waste 0ilAs such, théNavy, as part of the comprehensive
closure proceswyill characterize, remove, and disse ofthe tank bottom# accordance with Federal,
State and local regulations

Materials management and disposal operations must comply with regulatory requirements and prevent
risk to health and safety of response personnel and the pliblizontractorshall:

Management of Accumulated Sludge and Matetia&
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91 Collect residue, other contaminated material, and alraasable materials, including disposable
clothing, sorbents, brushes, rags, brooms, and contaiRackage material idnited States
Department of Transportation (DO&pproved containerdvark and label containers in
accordance with DOTEPA, and stateequirements.

1 Thoroughly ventilate affected areas, especially if it is within an enclosed area. Comply with all
safety, health and fire protection requirements.

4.1.2Waste Regulatory Framework
To manage Hazardous Wagk®V), generators, transporters, and treatment facilities must have an HW

EPA identification number, and the HW must be man
through final disposalThe contractor selected to perform the design and closure of the RHBFSF will
utilize the NANRYP@GESO4DE thE Eaenetatdr of HW fowaste generated at the

RHBFSF. For hazardous waste generated on JBfttuding waste generated at or removed from

Adits 1 and 2)the contractor will tilizet he Navy s 1HNM0243B4S theto-geinerator of

HW. The contract will require the contractor to conduct waste determinations, prepare HW manifests,
and arrage for appropriate disposal in accordance with applicable Federal and State regulations including
Hawaii Administrative Rule$HAR) solid waste regulatory requirements.

4.2 Waste Generation

Waste streams generated may be hazardous depending on the waste determimatontractor shall
manage \astes irappropriatecontainersmarked and labeled at or near the point of generatii a
waste determination is performed.

The rinsate (oil water from tank cleaning) and sludge (solid matgeeed to be removed through one of
the nozzles in the bottom of the tank. Tmsate is normally drained intatermediatdBulk Container
(IBC) totes (275 gallons) and sludge is placed into drufe contractor will transportotes and drums
usingtowed flat cars with an electric rubbigred cart or contractesupplied locomotive through the
lower tunnel to the lower tunnel access point at Red Hille totes and drums will be transferred to
trucksfor disposal at the lower tunnel access poirtie contractor willpackage, label, store, transport,
treat, and dispose tfie materialn accordance with Federal antht& regulations.

The existinguel Oil RetaimedFORIlines wereconsidered for waste transfer but cannot be used since
theselines areused by the operators to remove the water from the tank ldtoadjacent tanks.

4.3 Waste Accumulation Management

The contractoshall collect wasti United Nations N) and DOT aproved drums, totes, tanks,

dumpsters or other appropriate containers that are compatible with the contents to avoid leaks, corrosion
or adverse chemical reactionall containers that hold liquids shall be stored on spill pallets or within
impervious bems to prevent any leaks from entering streams, storm drains or other waterasyes.
containers shall be placed on plastic sheBtsmpsters that hold edontaminated debris shall be lined

with plastic to prevent leakContainers that hold flammabde combustible materials shall be stored per

fire prevention regulations amdational Fire Protection AssociatioNEPA) 30fire prevention code and
standard.

Management of Accumulated Sludge and Matetiag
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The contractor shall store wastasareas as determined bgint Base Pearl Harbétickam (BPHH)
Environmental.Waste accumulation areas shall be at or as practicably near the point where the waste is
initially generated, but outside the tunn&his reduces the distance that the waste is transpdrtas.

also reduces the chances of spill$eaiks while the wastes are movddowever, if the quantity of nen

HW is large and the storage area interferes with the closure activities, it may be necessary to store the
wastes farther from the RHBSF siteéor norHW, a paved area &taval Supply Systas Command
(NAVSUP) Fleet Logistics Center Pearl Harb&LCPH) adjacent to Building 550 can be used as a non
HW storage area.

Waste accumulation areas will be locatefeaswaypracticably as possibfeom storm drains, ditches,
swales or any drainaggstem that leads to streams, rivers or Pearl Haixisting paved areas in the
area will be considered for use as a waste accumulation\Mteare liquids or sludge are stored,
secondary containment shall be employed to prevent rele@pdkkits will be placed in close proximity
to these storage areas and personnel will be trained in the proper use of th&¥adi¢saccumulation
areas shall be inspected weekly and the inspections will be documented.

Table4-1 is an overview of the Nawywned tenporary storage equipmethiat may bevailable for
collected RHBFSF Closure waste.

TABLE 4-1: TEMPORARY STORAGE FOR COLLECTED FUEL AND DEBRIS WASTE

Equipment Capacity Location / Poc / Telephone
Bulk Storage Equipment for Recoveredruel
Ship WasteDffload Barge 2 @ 70,000 gals. Waterfront Operations Officer 474
(SWOB) Barge # 12 and 48 6262
1 @ 290,000 gals Navy SUPSALV Hawaii ESSM Base
2 @ 136,000 gal. (As of 12/2015)
Oil Storage Bladders 2 @ 26,000 gals. (202)781-1731, Option #2 (during
1 @ 21,000 gals. work hours)
6 @ 500 gals. (202) 7813889 (Duty Officer, after
hours)
Storage Equipment for Contaminated Wastes, Hazardous Wastes, and Other Response Wastes and Debi
Drums Multiple @ 55 gals. NAVFAC HI Environmental Services
(808u71-1171
Dumpsters Multiple @ Varies NAVFAC HI Environmental Services
(808711171
Totes Multiple @Varies NAVFAC HI Environmental Services
(808p71-1171

Other storage equipment or containers are available from commercial sotincescludeshut is not
limited to oil-water separators, fractionalization (frac) tanksgrmodalPortableTanks (IMO),
Intermediate Bulk ContaingtBC), tri-wall boxesanddrums Requests to obtaiNavy managed
containers or storage equipment are submitteddgescessed by JBPHH Environmental.

Management of Accumulated Sludge and Matetiats
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The contractoshalllabelall waste containershen required by applicable Federal amat&regulations.
Figure4-1 shows samples of the various labels that shall be applied to containers with@thste.
labels may be used if approved by JBPHH Environmental.

THIS CONTAINER ON HoLD
PENDING ANALYSIS

Contents

OPTIONAL INFORMATION Origin of materials

Address

Contact
DO NOTTAMPER WITH CONTAINER
NON-HAZARDOUS WASTE AUTHORIZED PERSONNEL ONLY

HazardousWaste Non- HazardousWaste Pending Analysis
FIGURE 4-1: WASTE CONTAINER LABELS

Where the waste container also requires a DOT hazamatgsial(HM) label based on its proper

shipping name per 49 CFR 172.101, the HM label shall also be placed on the container next to the waste
label while the container is in a storage arAlihough not required by law when the container is not

being traasported, the DOT label alerts others on the hazardous contents of the cotft&iQ&r.

regulated materials are stored in IMOs, tanker trucks, or other bulk containers, placards will be placed per
DOT regulations.

The contractoshall ensure afontaines arein good condition with no signs of holes, tears, leaks,
excessive corrosiomy bulging. Containers must be compatible with the materials stored within them.
They must be kept closed at all times except when adding or removing matglisisngs, ventsor

drum lids must have gaskets that are in good condition to ensure that the container is liquid and vapor
tight. All container closures (bungs, vents, retaining bolts, etc.) shall be secured with a wrench, i.e., not
just Afingero tight.

Contaners to be transported on public roads must meet DOT requirements, including the appropriate
performanceoriented packaging packing group for that waste per 49 CFR 172.101.

The contractor wilcomply with fire prevention regulations when storing containers that hold flammable
or combustible materialsy using appropriate containeasdsegregaing containerghathold

incompatible materialsFire extinguishers of the proper size and tghallbe placed near the containers
with these flammable or combustible materials. If required, flammable ligiidse storedn approved
flammable liguid storage cabinets per NFPA 30.

Wastes shall be tracked in a waste log spreadsheet that is managed byEXBRdhimental.Each

container shall have a unique identifier consisting of the container code, date on which waste was first
added into it followed by a sequential numb€ontainer codes as shown in Ta®2 shall be usedThe
dat e s hal Imdbded ifreoriExaypjeyDRR01502181 is the identifier for the first metal

drum that received waste on February 18, 28&8& Form 2 Container Lag AppendixB).

JBPHH Environmentathall notify DOH the intent to close HW@umulationareas 30 days prior to the
cessation of HW generatiofi.he contractoshall complete closure of the H8#¢cumulation areas in
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accordance witlrederal andtate requirementsJBPHHEnNvironmental willnotify DOH within 90 days
of thecompletion of closure of ."HW accumulation areas.

TABLE 4-2: WASTE CONTAINER CODES

Container Type gggtealner Container Type Container Code
Burlap, cloth, paper, or plastic BA St el DT
bags
Fiber or plastic boxes, cartons, CF Wooden drums, barrels, DW
cases kegs
Metal boxes, cartons, cases (anc
CM Hopper or gondola cars  HG

roll-offs)
Wooden boxes, cartons, cases | CW Tank cars TC
Cylinders CY Portable tanks TP
Fiberboard lastic d

1Derboard or plastic drums, DF Cargo tanks (tank trucks)| TT
barrels, kegs
Metal drums, barrels, kegs DM - -

4.4 \Waste Determination

Prior to disposal, waste profiles, laboratory analyses, waste mangiedtsther documents shall be

reviewed and approved by JBPHH EnvironmenEdch waste stream will be characterized to determine

if it is a regulated hazaotdis waste (HW) per Federal and State Regulatidhg will be done through
userds knowledge of the materials or Forlex@amper ocess
Safety Data Sheets (SDSs) can provide data on certain characteristics #ash point or pH that can be

used to make the HW determination.

In some cases, laboratory analysis may be necessary to determine solid waste treatability or disposal

options, such as possible disposal in the sewer system, at a bioremediation laaddarmfi t y, at t he
H-Power facility where it would be burned for energy recovery or disposal at a permitted industrial

landfill. Analysis may also be necessary to determine if the wastes are regulated by the EPA as a

Hazardous WasteSampling methodshall follow EPASolid Waste $W)-846. Proper sample

preparation and storage protocols will be used as required by the analytical lakergtpsample

preservatives, proper containers, cooling, QC blankg, étachain of custody document shall inde

the waste container identifieA waste management log shall also use this same identifier and the sample
number for tracking purposes.

The Navyds contractor for the tank closure effort
derived waste generated. The waste determination will be based upon either knowledge of a constituent
listing from the manufacturer used in conjunction with consideration of the process by which the waste

was generated or laboratory analyses EPA methods in SV846 (Safety Data Sheets (SDS) by

themselves are not adequate). As a minimum, a written waste determination will be provided for the
following wastes (this listing is not all inclusiveéyel/water mixturestank sludge, spent blast media,

floating pan sealsjnsate, oil and latex based painting and caulking products, solvents, adhesives,

aerosols, petroleum products, and containers of the original matéralshose wastes determined to be
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hazardous waste under Federal and State rules, the contracfagéthe properwastecode on the
container andletermine the appropriate means of disposal.

Disposal of norhazardous waste will be at appropriately permitted solMational Pollution Discharge
Elimination SystemNPDES recovery, treatment or dispal facility. Nonhazardous wastes that are to
be disposed at local permitted landfills will méstrequirements of the destination facilittvhen
required, a request for a clearance number from the landfill facility shall be signed by JBPHH
Environmemal. When ready for transport, ndrazardous wasthipping papershall be signed by
JBPHH Environmental.

All areas used to store waste containers shall be inspected for signs of leaks oAspifipills will be
addressed per local procedures andganerated wastes will be disposed per this disposal plan.

4.5 Waste Disposal

The Navy 0 swillananifast; paak/toatairerize, ship and dispose of hazardous or toxic waste and
universal waste that is generated as a result of the RHBFSF closure, including tank cléantractors

will be responsible for utilizing the existing EPA Identificatidomber (EPA ID) for the duration of the
closure effort.Hazardous waste manifests must be reviewed, signed, and approved by the Navy before
Contractors may ship wast&o obtain specific disposal instructiocantractors will coordinate with the
JBPHH Ehvironmental office.

All prime contractorsand subcontractors involved with transporting, storage, treatment and disposal of
hazardous waste will be certified and have an HW EPA ID numbére Navy 6s contracto
copies of EPA State and locazardous waste permits and EPA Identification numbers of the transporter,
treatment, storage and disposal facility that will be accepting hazardous waste to the DOH in advance of
tank cleaning.If the material is hazardous waste, a completed hazardotss nvasifest from the

treatment or disposal facility will be returned, and a copy furnished to the Navy.

Table4-3 provides general guidance on waste material classification and the appropriate disposal
strategy. This is a general guide only and it is essential that the classification be verified for each specific
waste streamlf necessary, samples should be analyzed to determine whether the waste meets the criteria
of a hazardous waste or whether disposal orctiary oftions exist. Laboratory analysis may also be
necessary for disposal in permitted industrial landfill.
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TABLE 4-3: MATERIAL CLASSIFICATION AND DISPOSAL STRATEGY

Material Classification  Disposal Strategy Disposal Facility
Recovered Oi HW Containerize, label and dispose as HW Permitted
according to regulatory requirements.  Treatment, Storagy
and Disposal
Facility (TSDF)
Qil- Non-HW Dispose as ordinary solid waste. Permitted solid
Contaminated waste landfill
WENES HW Containerize, labeds HW according to  Permitted TSDF
regulatory requirements.
Sludge and Non-HW Consult with Hawaii Dept. of Healthto To be determined
Contaminated determine disposal or treatment methoc
Soil HW Containerize, label as HW according to Permitted TSDF
regulatoryrequirements.
Contaminated  ENeIg3=\% Clean according to section maintenance N/A
Equipment procedures.
HW Decontaminate. N/A
WESE Non-HW Process through NAVFAC HI Industrial NAVFAC HI
Chemicals to Waste Treatment Center (IWTG) IWTC or
Include contractor. contractor
DECON HW Containerize, label as HW according to Permitted TSDF
Solutions regulatory requirements.
Personal Non-HW Clean and reuse where possible; dispos Permitted solid
Protection of as ordinary solid waste if unable to  waste landfill
Equipment reuse.
HW Containerize, label as HW according to Permitted TSDF
regulatory requirements.
Sorbents Non-HW Dispose of as ordinary solid waste. Permitted solid
waste landfill
HW Containerize, label as HW according to Permitted TSDF
regulatoryrequirements.
Other Closure  ENe]g3=\ Dispose of as ordinary solid waste. Permitted solid
Wastes waste landfill
HW Containerize, label as HW according to Permitted TSDF
regulatory requirements.
Nickel- Containerize, label as HW or universal Permitted TSDF or
cadmium HW or waste according to regulatory universal waste
Batteries, Universal requirements. destination facility
Mercury Waste
Containing
Lamps
Spent Batteries Turn in to leaeacid batteryeclaimer Permitted battery
Batteries Being reclaimer
Reclaimed
Nonhazardous Recycle at the Region Recycling Centel Recycling Center
WEEIES Bldg. 159 (4749207) Bldg. 159
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4.6. Additional Requirements

The Nay will require the contractaelected for the tank closure to prepare an Environmental Protection
Plan (EPP) that includes measures for protecting natural resources, required reports, required permits and
their provisions.Work will not begin until the Navy approves the EPFhe ERP includes a HW

Management section that covers:

a. Procedures to be employed to ensure a written waste determination is made for
appropriate wastes which are to be generated

b. Sampling/analysis plan

c. Methods of hazardous waste accumulatindstorageincludingWasteAccumulation
Area closure

d. Management procedures for storage, labeling, transportation, and disposal of waste

e. Management procedures and regulatory documentation ensuring disposal of hazardous
waste complies with Land Disposal Restrictiof@ CFR 268)

f.  Management procedures for recyclable hazardous materials such as waste oll

g. Pollution preventiothazardous waste minimization procedures

h. Plans for the disposal of hazardous waste at permitted facilities

i.

Procedures to be employed to ensure glliired employee training records are
maintained
j.  Non-Hazardous Waste Construction Waste Management Plan

4.7 Other Disposal Considerations

The Navy is aware of nationwide HW transportation issues impacting HW shipping as well as waste
backlogs for disposaldia incineration impacting HW management activities as of the date dfahls

Closure Plan.The Navy will continue to monitor developments impacting HW disposal and require that
the contractor selected to perform the RHBFSF closure design and coostprotride an analysis of

expected waste volumes, availability of HW transport, and disposal capacity of selected disposal facilities
prior to commencing workThe Navy will not allow work to be performed unless safe and timely

handling, transportatiorand disposal can be assured.
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5. Method of Permanent Closureand Associated Design
and Process

5.1 Introduction

This sectiorsummarizes the analysis afernativeor permanent closure of the 20 USTmyr surge
tanks, and associated piping and appurtenances comprising the RHB#SRavy will provide a

robust third partyanalysis of the alternatives for permanent closgra separate report to D@H
December 2022The tank closure process will be performed in accordance with Hawaii underground
storage tank corrective action regulations, Chapte28011 of the HARandin accordance with relevant
Federal State, and local regulations.

Under the HAR, prmanentJST closurerequiresone of the following approachesemovalof the UST
or tank system from the ground, ifilf the UST or tank system with an inert soh@terial, orclosng the
tank inplace in a manner approved twe DOH (after the tank is emptied and cleaneBachoption
requires a sitassessment amavestigation

ThelargeUSTs (anksF-1 to F-20) are singlavall steel tankssix of which are currently empty. Tanks 1
and 19 were taken out of service in 2007, and taBk&4, 17and 18 were taken offline for the regularly
scheduled clean, inspect, repair process in 2021.

5.2 Analysisof Tank Closure Alternatives

TheDOH required théNavy to analyzethree alternative®r permanent closure of the Red Hill USTs
(close inplace, fill, and removewith the additional consideration options for beneficial nofuel reuse
of the tanks As a result,lte Navy considered the followingiternative (ALTs¥or permanent closure

ALT 1: Closurein Place

ALT 2: Closurein Place for Potential NeRuel Reuse of Tanks
ALT 3: Closure with Fill (with inert material)

ALT 4: Remove Tank Steel Liner, and Fill (wittert material)

For each alternativeh¢ Navy evaluated thengineering feasibility, pros and comasd scheduleln
addition, the Navyevaluatedhe alternatives fampactsto the environment, local community, asafey.
As requested by the DOkhe Navy also estimatekrough order of magnitud&kQOM) cost for eah
alternative butthe Navy did not consider cost asemaluatiorfactorin selecting the preferrettie
alternative. The ROM costs will be providkin the robust analysis of tank closafeernativesto be
submitted to DOH in December 2022.

In order to evaluate thenpacts to Environmentocal Community andSafety the Navyuseda risk
matrix (Figured5-1) to documenthe probability and severity efachpotential impact In the matrix,

probablity rangesf r o m A U n ILikeky g éngiseverityoang®f r olittle 6r Nonedt o fi Maj or .

The matrix assigna Risk Assessment Code (RACangingfrom fiCriticald  fiNegligibled for each
evaluationfactor.

Method of Permanent Closure and Associated Design and P{8&6ess
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For theScheduldactor, the Navy estimatetie field executionime requiredunder each alternatite
accomplish closure of the 20 tanks and assocp@ipedines Theresulting timelinesireplanninglevel,
ROM estimates thado notincludefront-end processes such@®ject planninghistorical preservation
conslltation, programming of fundslesignacquisitionof contractsor tank ventilation and cleaning

For theEngineering Feasibilitfactor, the Navyevduatedthe practical construction means and methods
for each alternativalelivery of material$o the islangdandthe present constrainta utilizing the upper
and lower access tunnels for material supply or removal

Risk '
Manacement | PROBABILITY

Matrix ; '
OPNAVINST A B c n
3500.39B Likely Probable  May Unlikely

Death,
Loss of Asset

Y

I Severe Injury,
Damage

e

IV theat

-Critical  -Serious -Minor  -Negligible

| SEVERIT

FIGURE 5-1.RISK ASSESSMENTM ATRIX

The analysis ofach alternative is described briefly below, and an overall sumofiding evaluation
factorsis provided inTable5-1.

5.2.1 Alt 1: Closurein Place

Based on a considerationtbf evaluation factorajpon the December 2022 submission of the analysis of
closure alternativeshe Navyintends to seek DOH approval fGtosure in Place as the permanent

closure method for theed Hill underground storage tanks and associated piping systémdNavyhas
identified this ashe best alternative for permanent closure because it would allow for beneficialehon
reuse of the tanksvhile minimizing impacts to the environment and local community, safety concerns,
and schedule, as described below.

Underthis alternativethe Navywould permanently close the tanks &lyminaing themfrom service and
leaving them in the ground. The tanks would not be filled with inert materiathieutlavy would take
steps to prevent them from being used again for fuilglgses.After the stakeholders have had the
opportunity to explore the various beneficial Ffiael reuse options angrovide inputthe Navy will
consult with DOH and EPA tdetermine thepecific stepshatwill be taken to prevent future fustbrage
while still allowing the beneficial nefuel reuse.
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This alternative would address tank venting, security, water accumulation, electrical power, and access
for ongoingmaintenancand environmental monitoringOverall,permanenClosurein Place is the
alternative with théowest impact to the environment and local communityaddition it has the

shortest schedule and would be shéesialternativeto executewith no significantissues related to
engineering feasibility Significantly, this alternativavould allow for beneficial norfuel reuse of the

tanks and Navy would support a study of Afuel reuse options, as described in ALT 2 below.

The method of Closuri@ Place would require DOH approvdh order to support the approval process,
the Navy would perform a structural analysis to evaluate thetEmgintegrity of the empty tanks, and
submitthis analysitdo DOH in accordance with the Plan of Action and Milestones (POAM) in Appendix
A.

5.2.2ALT 2: Closurein Placefor Potential NorFuel Reuse

This alternative includes the sapermanentlosure processes described above for ALTFar

estimation purposethis alternativeassumeshe installation of a protective coating over the taté&rnal
surfaces in ordeotsupporstorage of other products besides fugince the beneficial nefuel reuse
option has not yet been determined, the evaluation of this alternative includes only the tank closure
activities, and it does not include patial activities related to beneficial nfurel reuse.Compared to
ALT 1, thisalternative reeives similar scores for environmental impadbcal area impactgngineering
feasibility, andsafety with a slightly longer schedule than ALT (Table 51).

TheNavy would collaborate with stakeholders to evaluategimns for beneficial nofuel reuseof the
tanks. The Navy concept is tengagea third partyto design and implement a study of beneficial-fuos
reuse optionsThestudy would collect ideas from various groups, including community, academic, and
political stakeholders; and the ideesuld be evaluated through surveys and community meetBagsed
on this input, ie Navy will work with DOH and EPA tanakea final determinatiorof the beneficial non
fuel reuse.The following example demonstratesepotentialoption fornonfuel reuse, buin making a
final determination, Navy will solicit and considefudl range of reuse options

The Red Hill Bulk Fuel Storage Facili\RHBFSF)is recognized as a National Civil Engineering

Landmark for its exceptional design, engineering and construction. Although the Navy has long treated
the facility as eligible for listing in the National RegistéHistoric Placesits eligibility has not yet been
consulted on or documented. With appropriate safety measures in place, preservation of the Red Hill
facility for historical purposes in partnership with local or national organizations could serve the public
interest.

5.2.3ALT 3: Closue with Fill

Under his alternativethe Navywould completely fill the tankwith inert materialwhile the steel and
concreteshellof each tankvould remain in place. The implementatioithis alternative would require
transport of large amounts of fill material, thereby creadiggificant concerns, including

A Safety risks due to limited access amsLifficient area to stage equipmemid materials
A Impacsto the surroundig communiy due to heavyraffic involving dump trucks and construction
equipment for a prolonged period of tinestimated at 5 yea(Jable5-1).

Overall,the Closure with Fill alternativevould negativelyimpact theenvironment&andthe local
community,createmoderate safety riskand havea schedulgwice as long apermanent Closuria
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Place In addition, it wouldpose potential problenisr engineering feasibility Significantly this
alternative would not allow for beneficial ndmel reuse of the tanks.

5.2.4ALT 4: Remove Tank Steel Lingand Fill

This alternative wouldemolish and remove the steel liméreach tankleaving the concrete barrel,
imbedded structural steel, gunite, and giiogplace. The materiather than steel would be left in place
because there would leetreme safety concerns associated with the removal of the concrete, gunite, and
grout, including a risk of catastrophic failure due to destabilization of the substrate. In order to meet the
typical expectations for tank removal, thadternativecurrentlyincludes removal of the steel liner from

the upper dome of each tank, but for structural regss®rious consideration shotld given to leaving

the upper dome stelgher in place. Everfithe upper domsteelliner is left in place, the removal of the
steelbarrelwould affectthe structural integrity of the remaining material and surrounding rock.

Therefore, theankcavities would need to be filled under this alternative.

Overall,this alternative would raise the same concerns as ALT 3, but compared with ALT 3, the impacts
would be more severe, the safety concerns would be greater, and the schedule would be longer (Table
5-1). In addition, this alternativpresents seriousngineerig feasibility challengesSignificantly this
alternativewould not allow for beneficial nefuel reuse of the tanks.

TABLE 5-1. SUMMARY OF EVALUATION FACTORSFOR EACH TANK CLOSURE ALTERNATIVE

Alternative Environmental Local Area Safety Schedule Engineering ROM Cost
Impacts Impacts Concerns (ROM) Feasibility Ratio*
ALT 1: Closure in Place NEGLIGIBLE NEGLIGIBLE = NEGLIGIBLE 32/et§r§ Constructible 1x
ALT 2: Closure in Place 3104
for Potential Non-fuel NEGLIGIBLE NEGLIGIBLE | NEGLIGIBLE ears Constructible 10x
Reuse y
N Possibly
ALT 3: Closure with Fill = MODERATE MODERATE MODERATE | 5 years . 30x
Constructible
ALT 4: Remove Tank | o \on) CRITICAL CRITICAL 7years | ossbly 50x

Steel Liner, and Fill

Constructible

*Projected rough order-of-magnitude (ROM) costratios do not include ventilation and cleaning, which are constant
acrossthe four alternatives.

For all of the alternatives, continued use of thedr and upper access tunnels to the tankde needed
to allow maintenance activities and/or access to monitoring wells. Therdf@alégraatives would
require some degree of ongoing maintenance of these tuargelgléctrical, ventilation, fire protection
systems, etc.) to support requinegk of the tunnels.

Based oran analysis of alternatives usitigg evaluation factorglescribed abovehe Navyintendsto
seek DOH approval foALT 1 - Closurein Placeas the permanent closure method for the Red Hill tanks
and piplines
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5.3 Tank Closuren Place DesignandProcess
1. The Navy wil/|l complete, sign and submit the AP
Storage Tanks (DOH Form3AY NOTI FI CAT | OtbDQHGHeas2 3D 2ayg pyiad
to the date of planned permanent WTosure.The required assessment of the excavation zone
underSection 11280.1 must be performed after notifying DQObitbefore completion of the
permanent closure.

2. The Navy wil|l compl et e;DaydNbtifcation (BOHdForm DAYMiI t A PART
NOTI FI CATI ON This orm2nQsRhk yupnditted to the DOH at lessstendays prior
to the scheduled permanent USTs closure and/or chargggvice. The owners must notify
DOH of the exact date that the work will occur.

3. The Red Hill Facility ieligible for listing under the National Historic Preservation Act.

4. The Navy will coordinate with DOH tobtain approval for the permands$T Closure in Place.
DOH EnvironmentaMaterials Division EMD) Compliance staff are responsible for the review
of all closure documentation, including tB®H notice of intent form EMD Compliance staff
are also responsible for communicating with tank owners regarding the status of their closure
documentation.OnceEMD receives the 3@AY notice of intent form, it$ assigned to a
specialist to schedule the closure of the UST with the owner.

a. Tanks 1 and 19 have been out of service since 2007. The Defense Logistics Agency
(DLA) has stated thahe tanks were cleaneahd rendereihert, and all the valves,
piping, andappurtenances were removed between the tank and the main supply/issue
line. At the time, the Navy submitted the notification form to DOH to change the status
of the tanks to "permanently out of glseowever, the DOH UST database currently lists
these taks as "temporarily out of use." As a result, the Navy will close Tanks 1 and 19
using the same method as will be used for the other tanks.

b. Under Closurén Place, each tank will be eliminated framrvice and left in the ground.
The closure process Misolate the tanks from the tank vent system, the piping system in
the lower access tunnel, atibtank openings in upper access tunnel and gaugers gallery.
Unneeded electrical systems will be disconnect#sctess tunnels will remain in place to
provide water draw off from tankdNo fill will be introduced into the tank and pipes.
Vents will be left in place but isolated from tunnel pipinhe following items will be
addresed for Qosurein Place:

i. Venting: The tanks have venting to the outside, with combined ductwork to the
outside vent.Each tank's vent must be isolated from the system and used during
the cleaning and tank closing process.the conclusion of work, the vent should
be closed off to the aside.

ii. Secured accesshe tank center structure tower and platform to the access
manhole at the 19fdot level must be secured to prevent unauthorized access or
use.

iii. Water accumulationGiven the properties of water and the nature of its
movement underground, it is expected that water and/or condensation will
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eventually intrude into the tank cavityrhis liquidwill be monitored and

removed periodically from the bottom of the tarlkhelines in the Lower Access
Tunnel would need to be modified to allow monitoring of tank interior for water
accumulation.

iv. Electrical disconnectDisconnect all tank electrical connections (primarily
gauging and level alarms).

v. Access TunnelsLower and pper Tunnel access to the tanks would be required.
Theelectrical lighting, communication, water, power, ordinary fire sprinkler
systemsandfresh air tunnel ventilation systems would have to remain in place
and be maintained.

The Navy will coordinate v the Federal Fire Marshall and obtain a building perifiite Fire
Marshall or designated fire official will usually be on site during the work closure of the tank
system.

The Navy will execute the specified closure preparation work. The UST, taeksysd
associated pipes will be drained and cleairedccordance with theethod identified in this
plan.

Regulaed substances, including sludge and rimager removed from the USTs, will be properly
disposed of, in accordance with HAR Solid Wastnlslgement regulation€opies of disposal
manifests will be included in the closure report.

The contractgrto beselectedy the Navymust perform and submit a site closure assessment
report to DOH within 30 days after one or more of the regulatedsld8 permanently closed.
The closure report must contain the following:

1 An amended or updated DOH notice of intent form

1 A copy of the building permit

1 All soil andwater analytical results and chain of custody for®amples must
be analyzed using approved DOH laboratory method

1 A site map showing USTSs, piping, sample locations and sample depths
(including depth to groundwater, if knoyvn

1 Copies of tank and soil disposal manifests

DOH Environmental Materials Division (EMDOJompliance staff will revieWwST closure

reports for corpliance with the USTagulations.If the documentation is incomplete or indicates
that closure was not performed correctly, DOH will send a letter to the Navy outlining the
deficiencies.If there are no deficient items foundrthg the closure report review and no

evidence of a petroleum release is indicated in the documentation, DOH will send a letter to the

Navy approving the tank closure.

Siteinvestigation cleanup and lonterm monitoring will be executed in accordanaghwvgection

6 of this plan. The Navy will ensure post closure sampling requirements, data quality objectives,

screening criteria, exit criteria, and corrective action/long term monitoring are completed.
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6. Site Assessment and Release Investigation and
Response

Some figures referenced in this section contain defentseal infrastructure security informatioandare
therefore placed in Appendix C, submitted separately as Enclosure 3 to this Tank Closure Plan

6.1 Introduction

As part ofRed Hill Bulk Fuel Storage Facility (RHBFSF) tank and pipetiosure, theNavy will

conduct ssite assessment aneleasanvestigationand responstor soil and groundwater cleanup

accordance witlsubchapter 6 dlAR §11-280.1. Section 8 of the DOH Superseding Emergency Order

specifies that th@ankClosure Plan shall descih e sitelassesgmentn connecti on with th
permanent closur@ It also specifies that the Navy wile continue to characterize the release(s) and

develop strategies for remediation of impacted groundwater in accordance A&it& 01. 1 , HAR. O

The ativities described belowvill be performed in conjunction with the lostigrm monitoring (LTM)
program descried in theGroundwater Protection Pla(GWPP) (DON 2014) and applicable Navy, State,
and Federal regulations and requirements.

6.1.1 Site Description

TheRHBFSF occupies 144dcresin southc e n 't r a, Appr&xdnatélytwo miles east of Pearl Harbor,

within t he Red Hi |l ridge that divides South HUI awa
of Obébahubds Ko d o IThe tankibattomsit approrimately h0§L80. feet above an

underlying basal aquifer that is a major municipal and militairykchg water source.

6.1.2 Soils and Geology

TheRHBFSHE s | ocated within tThevallky 6neeltharside\biotHe ®Redmill ¢ s er i
ridge were formed as a result of fluvial erosion and are filled with sedimentary deposits (alluvium and
colluvium), also known as valley fill, underlain by residual (weathered basalt), also known as safrolite.
recent seismic survey in North and SoDepatmehtofl awa V
the Navy(DON), 2018a) found that vallefjil and saprolite extendeepeithan 300 feein the valleys

surrounding Red Hill, particularly in the centditioe valleys and below the streambe&ils in the
vicinity of the RHBFSFare mapped as HelemaMéa hi awU associ ation consistin
moderately findextured and fingextured soilsUnited Sates Department of Agricultur&/GDA),

1972). Thesurfaces of the basaltic flows have been weathered to form rdatdish clayey silt, which is

the basis for t hd&helnathwedternrslapmef RédRiid id gehkrally barrén of soll

and consists of outcropping basalt lava flows to thiey#@oor.

6.1.3Groundwater

In the vicinity ofthe RHBFSF, the basal aquifer water table lies between 15 and 20 feet above mean sea
level, and regionally, groundwater flows toward Pearl Harbor, although potential exists for variability in
localized flow directions depending on geologic formations and other$adibe RHBFSFis located at

the administrative boundary between the Waimalu Aquifer System of the Pearl Harbor Aquifer Sector and

Site Assessment and Release Investigation and Regpithse
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the Moanalua Aquifer System of the Honolulu Aquifer Sectdre underlying aquifer is classified as a
basal, unconfined,dhktype aquifer and is currently used as a drinking water source.

The RHBFSFis located upgradient of the Hawaii State Underground Injection Control Line, which
separates potable groundwater from-potable groundwaterThe drinking water supply well asest to

the tanks igthe Red Hill Shaft, located within theHBFSFH s |

ower access

2,600 feet topographically downgradient of the neduedtank. The Red Hill Shaft formerly provided
potable water to the JBPHH Water Dilstition System, which serves approximately 65,200 military
customers Potable water is now supplied by the Waiawa Shatft, located far to the westRifiBieSE
Naval Facilities Engineering Systems Command (NAVFAC), Hawaii, UtilMasagement Division
operates thiglrinking water systemThe nearest Honolulu Board of Water Supply (BWS) public

drinking water supply welRBWSH U1 a wa

S h a {01) liedMathinl the Ba3dh atjuifer amsllocated

hydraulically crosgyradient of thd(RHBFSF, approximately 4400 feet northwest of the tanks.

6.2 PreviousRed Hill Investigations
Previous environmental investigations at RiéBFSF(summarized in Tablé-1) are divided into two

categories:those preceding the 2015 Administrative Order on Consent (AOC), and those subsequent to

its issuance.

TABLE 6-1 RED HILL INVESTIGATION REPORTS

Investigation Report

| Summary

Pre-2015A0C Investigations

Remedial Investigation Phase |
and I, Red Hill OilyWaste
Disposal Facility (DON 1996;
2000)

A two-phaseRemedial InvestigatiorR]) was initiated in the early
1990s at the Red Hill Oily Waste Disposal Facilityo
contaminants were detected in the basal aquifer beneath the s
and DOH issued eoncurrence letter for a No Further Action
determination in 2005 (DOH 2005).

Facility Site Characterization and
Investigation (DON 1999, 2002)

A two-phase investigation initiated in 1998 evaluated the prese
of petroleum constituents at tRHBFSFE DOH requested the

Navy to conduct quarterly groundwater monitoring, conduct a T
3 risk assessment, and develop a contingency plan.

Quarterly Groundwater
Monitoring Reports (DON 2005 t(
present)

Sampling and analysis of Red Hill network groundwater
monitoling wells were initiated in 2005 and incorporated into thg
Red Hill Groundwater Protection PlaG\\WPB (DON 2008b;
2014b); results are reported to DOH.

Technical Report (DON 2007)

An environmental investigation and risk assessment initiated in
2004 included installation @il vapor monitoring lan (SVMP) in
angle borings under the active fuel storage tanks, three additio
groundwater monitoring wells in the lower access tunnel, a-thre
dimensional groundwater model, and a Tier 3 human health ris
assessment.

Tank 17 Removal Action Report
(DON 2008c)

A limited removal action and site characterization investigation
conducted in June 2008; t he
Analysis determined that the release posed no further significa
environmental hazards.

Site Assessment and Release Investigation and Regptshse
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A 2010investigation reevaluated the DON (2007) groundwater
model assumptions and results, as well as the Tier 3 risk asseg
results.

Monthly Soil Vapor Monitoring
Reports (DON 2008a)

Soil vaporphotoionization detectoP(D) measurements are
collected mothly under theRHBFSFHs f uel st or 4
SVMPs in accordance with the Red Hill GWPP (DON 2008a;
2014b); results are reported to DOH.

Investigations Subsequent to the

2015 AOC

Tank 5 Quarterly Release
Response Reports (DON 2014a |
presen

In response to the 2014 fuel release from Tank 5, the Navy rep
release response actions undertaken in the last 90 days to DO

Seismic Profiling to Map
Hydrostratigraphy in the Red Hill
Area (DON 2018a)

Presented results and evaluation of nine seismitdipg transects
conducted at Red Hill and in
Moanalua Valley to improve understanding of subsurface
conditions that affect groundwater flow acwhtaminate fate and
transpor{CF&T).

Groundwater Protection and
Evaluation Considerations for the
Red Hill Bulk Fuel Storage
Facility (DON 2018c)

Presented an interim environmental analysis of data and an ini
analysis of potential environmental risks; interim results of the
groundwater flow model; and an evaluatafrhypothetical release
scenarios.

Conceptual Site Model (DON
2018b; 2019)

Established a basis for evaluating contaminant transport pathw
and potential for exposure of human receptors to potentially
impacted drinking water.

Groundwater Flow ModdReport
(DON 2020a)

Refined the previous groundwater flow model to improve
understanding of the direction and rate of groundwater flow wit
the aquifers around tHRHBFSF

Investigation and Remediation of]
Releases Report (DON 2020b)

Releases Report (DORD20b) Documented the response to the
January 2014 Tank 5 release and evaluated potential remedial
alternatives for that release and any potential future release.

Evaluation of Chromatograms for
Understanding TPH Detections ir
Monitoring Wells (DON 2020c

Provided an evaluation dfotal Petroleum Hydrocarbdit PH)
detections in monitoring wells to determine whether those
detections are indicative of potential fuel impacts from the
RHBFSE

Initial and Quarterly Release
Response Reports, Pipeline Breg
in Tunnel and Fire Suppression
Drain Line

(DON 2021a; 2021b; 2021d;

2022c; 2022d; 2022f)

Documented the results of release response efforts for the May
2021 Tunnel Pipeline Breach and thevember 20, 2021 Fire
Suppression Drain Line releases.

6.3 PreviousReleasdresponse

6.3.1 Release Response Activities
To date the followingeleaseesponsectivities have beeperformedo address the May 6 and

November 20 Releases:

The DOH issued Notice of Interest (NOI) letters for the two events:
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A May 6 Release

T DOH Hazard Evaluation and Emergency Response Release Incident Case Number (No.)
202105070852 on May 10, 2021 (DOH 2021a)
T DOH Underground Storage Tank (UST) Releldsntification No. 210012 (DOH 2021b)

A November 20 Release

I DOH Hazard Evaluation and Emergency Response Release Incident Case No. 20211120
2330 on November 24, 2021 (DOH 2021d)

6.3.2 Release Response Reports
The following documents have been submitiegl/iouslyto DOH:

A Response to Notice of Interest in a Release or Threatened Release of Hazardous Substance, May 21,
2021

A Confirmed Release Notification Form, Pipeline Breach in Tunnel, June 21, 2021

A Initial Abatement Measures and Site Assessment Report, July 12, 2021

A Initial Site Characterization Report, Pipeline Breach in Tunnel, August 19, 2021

A nitial Release Response Report, Pipeline Breach in Tunnel, September 17, 2021

A Red Hill Bulk Fuel Storag Facility Request for InformatidnAddendum, October 1, 2021
A Quarterly Release Response Report, Pipeline Breach in Tunnel, December 30, 2021

A Response to Notice of Interest in a Release or Threatened Release of Hazardous Substance, December
3, 2021 andanuary 7, 2022

A Confirmed Release Notification for Fire Suppression Drain Line, December 3, 2021
A Initial Abatement Measures and Site Assessment Report, December 11, 2021
AlInitial Site Characterization Report, Fire Suppression Drain Line, January 7, 2022
A Free Product Removal Report, January 7, 2022

A Technical Memorandum, Analysis of Samples from Sump (11/24/2021), Adit 3 (11/24/2021), and Red
Hill Shaft Water Gallery (12/2/2021), January 13, 2022

A Preliminary Site Characterization Plan, January 12, 2022

A Technical Memorandum, Holding Tank and Leach Tank Site Characterization, January 29, 2022;
revised February 23, 2022

A Initial Release Response Report, Fire Suppression Drain Line, February 24, 2022
A Quarterly Release Response Report, May 6 and Novemb202D Releases, April 6, 2022
AQuarterIy Release Response Report, May 6 and November 20, 2021 Releases, July 7, 2022

TheFigure6-3 on the following paggrovides a visual representation of the timeline of environmental
actions taken éRHBFSFE
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6.4 Ongoing Investigations

The Site Investigation phase of ttamk closure processill further delineate and characterize the

petroleum contamination at the site, and build upon previous and onigeasgigationdo support
establishingSite CleanupCriteria (HAR § 11-:280.165.3) anddeveloping a Corrective Action PlaHAR

§ 11-280.166), as needetb achieve tank closuréPreviousresults of the investigatiorier the May 6

and November 2Ceteases are provided in the published reports to DOH listed in Séati@n

Groundwater and soil vapor monitoring requirements for the two releases are now combined in a single
plan (NOI Groundwater Sampling Plan, 2022) to assess and evaluate groumntwates and soil vapor
concentrations in the subsurface from both releases and their potential migration paifvessgsnmary

of ongoing investigationfor the May and November 2021 releaass described below.

6.4.1. May 6 Release Investigation

Invedigation activities in response to the Mayeiease began on May 10, 2024 site assessment was
initiated that included soil vapor PID field measurements and laboratory sample collection and analysis,
free product gauging and headspace measuremeagtsundwater monitoring wellgroundwater

sampling and analysis, and drinking water sampling and anafgsisindwater sampling locations and

the soil vapor monitoringetwork are presented éiigure 61 and Figures-3, respectively.

. Soil Vapor Monitoring Point
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WS O
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w . @ ®
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o o\

N\ | Jw
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0 100 200 400 00 820 MD] - combined muddie
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FIGURE 6-3 SOIL VAPOR MONITORING NETWORK UNDERNEATH RED HILL

Soil vapor monitoring initially included collection of soil vapor PID readings from probes asPank8
and Tank 20 in May 202&and reduced in June 2021 to include T&hki 18 and Tank 20. Summa
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canister samples for laboratory analyses were collected at least monthly at probes SV15S, SV15D,
SV17S, SV17D, SV18S, SVv18D, SV20S, and SV20M.

Groundwater samples were initially collected from RHMWO01R, RHMWO02 RifiWO03 as seen in
Figure 65 in Appendix C(Enclosure 3beginning in May 2021In conjunction with groundwater
sampling, he collection of drinking water samples at the-gnrination spigot began in June 202llhe
groundwater sampling locations were increased to iecRIdMWO05 and RHMW22581 in September
2021 following the detection of total petroleum hydrocarbons (TdiéBel range organics (TP# and
TPH-residual range organics (i.e., TRH) (TPH-0) in the Red Hill Shaft prehlorination samples,
including detectins of TPHo above the DOH Environmental Action Level (EAL) that occurred in
August and September 2021.

Free product gauging and headspace measurements were collected as part of the NOI sampling activities
and also from the entire Red Hill monitoring netwas part of the Red Hill groundwater letegm

monitoring program.Free product has never been detected in any monitoring well outside of Red Hill
Shatft.

6.4.2 November 20 Release Investigation

Investigation and sampling activitiesresponse to thedvember 20&lease began on November 29,
2021. An in-tunnel characterization effort focused on developing remedial alternatives to mitigate
impacts of the release, as described in a Preliminary Site Characterization Plan (DON 2022a).
Investigation activities included installation of 52 subslab soil vapor monitoring points (SVMPSs) in the
impacted tunnel floor during two evergscurringfrom December 15 to 17, 2021 and on January 11,
2022.

Subslab SVMPs were sampled weekly betweereBder 31, 2021 and June 20, 2022, and are diyrren
being sampled monthlyas negotited with DOH. Additionasampling is required when rain events in the
study area exceed 1 inch in af2dur period. The Navy reports theadla within a week of data gatiay

for each sampling event.

The Preliminary Site Characterization Plan identified the first actions to be taken to characterize the
November 20, 2021 JPrelease in neaurface soil, rock and perched wat&hese included:

A -Tunnel Characterizatio
i Geophysical characterization of shallow and deep subsurface features
I Nearsurface intrusive trench soil, perched water and soil vapor
i Shallow, intermediate, and deep subsurface SVMPs

A External Characterization
T Holding Tank and Leach Targubsurface characterization

6.4.3 Ongoing Groundwater Investigations
The subsections below describe the various ongoing groundwater investigatioeRHBFSF.

6.4.3.10ngoing Groundwater Monitoring
Across theRHBFSFthere is an extensive network of groundwater monitoring wells and sentinel wells
used to trackhe petroleum impated groundwater plumerive groundwater monitoring wells are located
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within thelower access tunnel, and osempling point is located #te Red Hill Shaft. Twenty-one
groundwater monitoring wells are located outside oRHBFSFtunnel system.

The groundwater monitoring program consists of regular samplingse\aerd aletailed groundwater
monitoring program has been developed for RHBK&collaboration with BWSThe Navy will
continue to sample thegundwater monitoring wellas required by the DOHleasaesponse
requirementsand incontinued collaboration with BWS.

In conjunction with ongoing monitarg activities, the Navy igorking to install a series of onsiteuphe
delineation wells (RVells) and oftsite sentinel wells (8Vells) to furtherunderstandhe aquifer
conditions, plume extents, and potential movement of contaminatilbimately, the purpose of these
wells is toprovideawareness of potentiplumemigrationin orderto allow for treatment as needtx
protect the aquiferin total,the Navy is planning to install0 Rwells and 10 SNells. At presentfive P-
wells have beemstalled, and the remaining\Wells and SNells are in various stages of the permitting
and installation process.

In December 2021 and January 2022umdwater sampling was increased to include weekly sampling at
the followingadditionallocations: RHMW04, RHMWO06, RHMWO08, RHMW09, RHMW12A,

RHMW16, RHMW19, OWDFMWO01, OWDFMWO04A, OWDFMWO05A, OWDFMWOQ7A,

OWDFMWO09A, and multilevel wells RHMWZ$05 (Zone 5), RHMW135 (Zone 5), RHMW14€3

(Zone 3), and RHMW1B5 (Zone 5).In addition, RHMW17 was installed anddsdl to the sampling
program on June 15, 202Eigure 65 in Appendix C(Enclosure 3shows theexisting and planned
monitoring wells at the RHBFSF as of September 2022.

6.4.3.2PlumeDelineationat the Red Hill Shaft

Plume delineation wells are being installed in the vicinity of Red Hill Stsafteen ifrigure6-4in

Appendix C(Enclosure3). The purpose of plume delineation wells is to evaluate groundwater quality in
the vicinity of Red Hill Shaftprovide data onhte extent and magnitude of groundwatepacted during

the November 20eteasemeasuragroundwater flow, andeterminghe effect of pumpinghe Red Hill

Shaft on the local hydraulic gradierithese wells will ppvide data to evaluate if contamination is
migrating from the site toward potential offsite receptors.

The plume delineation wells are installed aach-diameter wells screened across the basal aquifer water
table (approximately 10 feet of screen above and 20 feet of screen below) to pratgdguality and

water level data from the basal aquifer and allow for detection of any fuel product on the water table
surface.Data collected during drilling are also evaluated to detect potential impacts to the vadose
(unsaturatedzone.

At present, the Navy hammpletedhree wellfRHP01, RHP02, and RHPO03) to depths ofi1240 feet

below ground surfacd§9. The wells are initially being sampled for BTEX, TRHTPHd, TPHo, N,

1MN, and 2MN at a minimum ofwice a monttor two morths. Initial sampling of each well also

includes natural attenuation parameters (alkalinity, bicarbonate alkalinity as calcium carbonate [CaCO3],
carbonate alkalinity as CaCOg3, nitrate as nitrogen, chloride, sulfate, methane, ferrous itotal and
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orgaric carbon TOC]). In collaboration with the regulatory agencies, the Navy will evallrte ata to
determine future sampling requirements.

The Navy uploadsdaitional details (e.g., boring logsdwell construction details) on well installation
and waer quality data to the Red Hill Electronic Data Management System (EDMS).

6.4.3.30ngoing Adit 3 Shallow StePut Soil and Groundwater Borings

In the Adit 3 and Pearl Harbor tunnels, shallow borings are being installed to delineate the presence of Jet
Propellant No. 5 (3B) light noraqueougphase liquid (LNAPL) and characterize dissohpithse JP
constituents in the shallow wateearing zone observed beneath the tunnel flddpsto 20 borings will

be installed, 6 fadelow the tunnel floor (btfYDepartment of the Navy022).

Investigation activities from March to May 2022 observed IINAPL in shallow borings located the
Adit 3 tunnel The LNAPL was observed using an oil/water interface probe and through visual inspection
of liquids collected from the boring using a translucent bailer.

The purpos of this phase of the investigationts

1. Evaluate the extent of shallow groundwatesg§l than 6dd btf) within the Adit 3 and Pearl
Harbor tunnels as observed between the sump artb83

2. Assess the extent and magnitude ebJRpact in shallow soil (less than é&df btf) within the
Adit 3 and Pearl Harbor tunnels as observed betweeaump and A350.

3. Delineate the extent and magnitude ofeJENAPL in shallow soil less than 6 feltf within the
Adit 3 and Pearl Harbor tunnels as observed between the sump a@r&DA3

4. Assess the extent and magnitude ebJissolved in the shHalw groundwater (less than 6 feet
btf) within the Adit 3 and Pearl Harbor tunnels as observed between the sump-a6a.A3

6.4.3.4 Ongoing Drinking Water Sampling

The Red Hill Shaft has been isolated and offline since November 28, Z82INavy has discdimued
Safe Drinking Water Act compliant water sampling at the Red Hill Shaft has implementadcovery
efforts. Drinking water sampling results conducted as part of the recovery plans andrtong t
monitoring areavailable to the public atww.JBPHHSAFEWATERS.ORG

6.4.3.5Inspection of Water Development Tunnel

During June 1415, 2022, investigators conducted a second inspection of the Red Hill Shaft water
development tunnel using a calolantrolled submersibleremotely operated vehicle (ROV) outfitted

with cameras that recorded downward, forward, and upward video of the first 515 feet of theThimel.
second inspection augmented the findings of an initial ROV inspection conductetlaryJE3, 2022 to
better understand the extent of impact in the tunnel and to potentially identify areas of fluid infiltration.
The findings are reported intae c hni c al me m d~mdingsdranmRC¥ inspection #2dVideo
Review of Red Hill Water Deelopment Tunnél (DON 20229).

6.4.4 Ongoing Groundwater Modeling
In 2020, tle Navycompletedgroundwateflow modelng andsubmittedreport. While awaiting
comments from regulatory agencies, but after the November 2021 release, the Navy used the available
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2020 models to assess potential dissolved fuel migration directions and distances with Red Hill Shaft

turned off, as well as the potentiflestiveness of using Red Hill Shaft for remediation and capture

After a review of thenodeling reportthe DOH and EPA provided di sappr oval letter (
Navy on March 17, 2022The Navy responded on June 15, 20&i¢h proposed tasks t@solve DOH

and EPA comments. Since receiving the official respohséyavy hascorrecedthe deficiencies

outlined in the Letteas follows:

9 Calculated preliminary ordesf-magnitude fate & transport simulations with BIOSCREEN, an
EPA natural attenuation decision suppuddelfor dissolved hydrocarbons at controlled release
sites

1 Used alternatenodelcalibration techniquef®r improved matchd field observations

1 Implemenédrecommendations made by EBAbject matter experntSKMES

1 Updated the existing 3D geologic conceptual model to improve theositeptual site model
(CSM)

1 Experimented with HigiContrast Permeability Simulation realizatsomsing simple box
modeling

1 Attempted dozens of model modificatiameerall, withthousands of modsimulationperformed

TheNavy continues to makiemprovements to the existing groundwater flow models in collaboration with
regulatory SMEs. Groundwatemmodelng efforts are scheduled to be completed by September 2024.

6.4.5 Ongoing SoilSampling

The subsections below describe the ongoing soil investigations occurring in relation to RHBFSF.

6.4.5.1 Adit 3 Geophysical Characterization

The Navy conductedeophysical characterizatipof subsurface features using two survey lines of
electrical resistivityinduced polarization and growpenetrating radabetween January 28 and

February 2, 2022 in sections of the Adit 3 Lower Access and Pearl Harboistuiihe purpose of the
characterization wae facilitate understanding of LNAPL downward migration and potentially identify
pooled LNAPL in the vadose zoné groundpenetrating radar survey consisting of 16 survey lines was
also conducted in the Low&iccess tunnel in the vicinity of Tanks 17 through 2@lditional activities
conducted after February 5, 2022 in Adit 3 and Pearl Harbor tunnels included concrete cutouts in the
tunnel floor and soil, water, and soil vapor sample collection

6.4.5.2 Adit3 ShallowTrencles
Between March 2 and April 12, 202Re Navy excavatesix shallow trenches through the Adit3da
Pearl Harbor tunnel floors. The purpose of theawations vas to

A Evaluate hotspots identified by subslab SVMP monitoring
A Uncover aconcrete drain line called a Hume drain that was observed in early design drawings of the
Adit 3 and Pearl Harbor tunnels, proximity to the November 2@lease
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The Navy used niti-increment sampig (MIS) to collectsoil samples beneath the conerinnel floor
at thelocationsshown in Figure & in Appendix C(Enclosure3). The MISsamplesvereanalyzed for
TPH-g, TPHd, and TPHo; BTEX; and N, 1MN, and 2MN.

Initially, the Navy excavatefive trenches; howevethe Hume drain was not founsba sixth trench was
excavated along the northern side of the tunBahilar MIS samples were collected, and the Hume drain
was observed at approximatelyetfbelow the tunnel floor in this sixth trenclVithin the trench, a

3-inch hole was cut intthe Hume drain, and aiBch-diameter riser pipe and cap were installed within a
metal vault to allow access to the line for data gathering or potential fetneglial actionsPID samples
from the pipdndicated it had been impacted with hydrocarbake|y from the November 2felease.In
addition,the Navy installeghallow borings into the five initial trenches for the purpose of-sedace

soil vapor monitoring (6 feet below tunnel floor)A perched water system was encountered in three of
the borings located between 250 and 650 feet into the Adit 3 tunnel, and fuel oil identified by laboratory
analysis as JB was observed in the trench boring located adjacent to the U.S. Navy WeD2P&#p
Station. Nearsurface SVMPs were not installed in borings that contained wates.trench boring
locations did not encounter liquids, and rearface SVMPs were installed in these dry borings in early
April 2022 and have been sampled along withghbslab SVMPs since April 13, 20ZPhe two

locations aravithin the Pearl Harbor tunnel approximately 75 feet from the Adit 3 eastern;raedje
within the Adit 3 tunnel where the November 20, 2021 valve break occurred -&akreleased to the
tunrel floor.

6.4.5.3 Adit 3 Soil Borings

Based on the observation of LNAPL in the trench boring at A3+000 and consultation witl®€sen
in Figure 67 in Appendix C(Enclosure3), the Navy is implementing an LNAPL Site Characterization
Plan (DON 2022¢), which includes:

A Installation of 20 shallow soil borings using a manual hammer drill anshdhSauger drill bit to a
depth of 6 feet below tunnel floor along the Adit 3 and Pearbor tunnel
T 18 soil borings in the Adit 3 tunnel at A3+250 and extending t333
T One soil boring in the western spur of the Pearl Harbor tunnel approximately 25 feet
south of the merge with the Adit 3 tunnel
i One soil boring in eastern spur of theaH Harbor tunnel approximately 25 feet south of
the merge with the Adit 3 tunnel
A Installation of up to eight temporary wells in these boring, which includes reamingiteB.5
diameter and installation offéot prepack well screens

eFigure 66 in Appendix C(Enclosure 3shows the Isallow borehole sampling locations foigidit 3
site characterizatioeffort Between June 24 and August 5, 2022, Navy advancetl3 soil borings to 6
feet below tunnel flooandscreened thsoil cuttings for organigapor with a PID Thesoil interval with
the maximum PID result was collected for field tests and for laboratory analytie f6GOPCS PH-d,

N, IMN, and 2MN.

The Navy plans to instalhtermediate SVMPs at up to four locations below the observedquevziter
layer observed between A3+325 and 25D within the Adit 3 tunneds seen irigure 67 in Appendix C

Site Assessment and Release Investigation and Reggsshse



RED HILL TANK CLOSURE PLAN

(Enclosured). Deep nested SVMPs are planned at two locations within the Adit 3 tunnel and one
location overlaying the water development telnn the Pearl Harbor tunnel.

The forthcoming Adit 3 and Pearl Harbor Tunnel Area investigation report will contain more details
regading this work within Adit 3.

6.4.5.4 Holding Tank and Leach Tank Soil Excavation

In January, 2022, the Navy condedtasubsurface investigation of the Holding Tank and Leach Tank

area outside Adit 3 was also conduct&dbsurface soil borings seenfiigure6-8 in Appendix C

(Enclosure 3yere drilled and sampled as part of the Phase 1 characterization in the vicinity of the Adit 3
Holding Tank and Leach TanK-he Phase 1 investigation was conducted using the -ghustt drilling

method and was unable to delineate the extent of contaamiriatthe perched aquifer due to

encountering shallow refusaPhase 1 activities and results are documented in a Technical Memorandum
November 2021 Pipeline Release Red Hill Fuel Storage Facility, February 2022 (DON 2022h).

Following consultation wittbOH andEPA, the Navy conducted Phase 2 field work during Maiictiv9

2022 to vertically delineate the petroleum in subsurface soil and to characterize petroleum in the shallow
perched water body located at approximately 30 feet bgs in the studyDamézy the Phase 2

investigation, subsurface soil samples and organic vapor headspace readings were collected at eight soil
borings from data gap locations, and groundwater grab samples were collected from three temporary
wells within the perched groundwatasne. The chemical constituents evaluated were IPHPH,

and TPHo; benzene, toluene, ethylbenzene, and xylenes (BTEX); and naphthalene (N), 1
methylnaphthalene (1MN), andr@ethylnaphthalene (2MN).

The Navy conducteddil excavation activities at the Holding Tank and Leach Tank dbedineation of

the areas excavated was based on the Phase | and Phase Il investigation activities conducted in January
and March 2022, respectiveli.he two tanks were uncovered and regwin May 2022.As part of this

action, approximately 97 tons of soil were excavated and hauled to a lavwHike characterization soil
samples were collected and analyzed for {PAPHd, and TPHo prior to the excavation event.

6.4.6 Ongoing SoiVapor Monitoring

The SVMS consists of two or more probes located at various points in existing boreholes beneath 18
underground storage tankBach probe is used to draw vapor from isolated segments of the borehole
associated with the front, middle, and back of the taklegors are withdrawn from each probe via a

pump and sampled in the field using a hiwetd organic compound detectdrotal volatile organic

vapors are measured down to 1 part per billion (ppb) and compared to baseline measurements from the
same locationlncreasing concentrations over time are an indication of fuel leaks at the tested tank.

The SVMS at RHBFSF falls into theecategoriesThe types of soil vapor monitoring are as follows:

1. Upper tank farm soil vapor monitoringgampling of these UST SVMPs began in 2008.

2. Adit 3 and Pearl Harbor Tunnel shallow soil vapor monitoriBgmpling of these shallow
SVMPs began in 202

3. Adit 3 and Pearl Harbor Tunnel nested soil vapor monitoring poirfiese nested SVMRse
currently being installed.
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Between December 15 and 17, 20Rte Navy installed7 subslalsVMPsinto petroleurimpacted

segments of the Adit 3 and Pearl Harhomels. Depths were approximately 6 inches or greater through

the bottom of the concrete subslab of the tunnel fl&&sults from hantteld organic vapor detectors
(photoionization detectors [PIDs]) that sampled these SVMPs between December 172421 24,

indicated elevated petroleum vapors under the concrete tunnel fl@aganic vapor maxima, or

hotspots, were noted directly over the water development tunnel in the vicinity of the release area, and at
just below the merge of the Adit 3 tunnel ahd Pearl Harbor tunneDrganic vapors were also elevated
throughout the lower portion of the Adit 3 tunnel, highest surrounding the sump.

The Navy is conductingallow soil vapor monitoring to identify locations in Adit 3 and the Pearl Harbor
Tunnel vhere fuel releaseid November 202hasimpacted the tunnel subsurfacEhese data are used to
identify locations for further investigations, which included the deep nested soil vapor monitoring points,
as well as the LNAPL steput boring locations.

TheNavy is currently constructindeep SVMPgFigure 69 and Figure 4.0) in Adit 3 and the Pearl
Harbor Tunnel areaandwill begin samplingin thefall of 2022.

The Navy will continue the soil vapor monitoring program which currently includes 18 Retarkid.
Soil vapor monitoring has been conducted consistently from March 2008 to the pridsehtavy will
continue to coordinate vapor monitoring of the tanks with the well water monitoring cycle
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6.4.7 OngoingResearclifforts

The Navy ©Office of Naval Research (ONHR currently coordinating witthe University of Hawalii

(UH) in support of a large scale groundwater and hydrogeological investigation of the RHBFSF, Halawa,

and Moanaloaegions. This UH investigation is comprised of a sequence of hydrological, geochemical,
geophysical, and petrophysical sTherinvestigationncindest he r e g
borehole measurements of groundwater flow velocitydirattion; design and execution of a tracer test;

detailed analysis of the distribution of naturally occurring isotope and ion tracer concentrations; marine

based electrical surveys to assess groundwater discharge into Pearl Harbor down gradient of the

RHBFSF; landbased electrical, seismic, and gravity surveys to characterize the major geological

structures that are likely to impact groundwater, fuel, and contaminant flow through the vadose zone as

well as within the onshore saturated zone; petrophydisdies of the interaction between relevant

hydrocarbon fuels (3B , Marine Diesel) and basalt morphol ogi e
clinker, and mdgsabgicaléeatwres within Red Ejll UHawill ase electrical sounding

method to identify and map confined saturated zones within the vadose zone in both the basalts as well

as in the alluvial and saprolite wedges present in the valleys flanking Red Hill Ridgse data, along

with the results of a detailed evaluation of careovered from multiple wells in the region will be

integrated into a more detailed conceptual site model that will, in turn, be used to inform the development

of a numerical groundwater model that will describe groundwater flow rates and directionbathder

nonpumping and pumping conditionghe Navy continues tooordinate with UHbn the following:

1 Scientific and engineering research performed by UH under ONR funding on the hydrogeology at
RHBFSF and the surrounding region on O6ahu, Ha
1 Engineenng research and services performed or contracted by NAVFAC Engineering and
Expeditionary Warfare Center (EXWC) on the hydrogeology at RHBFSF and the surrounding
region on O6ahu, Hawai i
9 Scientific and engineering research performed by UH under ONR fuodingter resiliency and
safety at RHBFSF and the surrounding region on
1 Engineering research and services performed or contracted by NAVFAC EXWC on water
resilience and safety at RHBFSF and the surrou
9 Scientificand engineering research performed by UH under ONR funding to establish and sustain
a longterm water resiliency program for tisate of Hawaiand the Pacific region as part of a
broader climate change mitigation and adaptation strategy.

The ultimategoal of this effort will be to provide the Navy, DOH, EPA, and BWS with a groundwater

flow model that can be used to estimate the risk of contamination posed by a release from the RHBFSF to
surrounding sources of drinking water and to develop plans fomiing those risks and mitigating

potential impacts on the groundwater resource in the region.

6.5 Site Investigatiorior Tank Closure

iln order to determine the full extent and | ocati
and concenttai ons of di ssol ved product cont andAR&L:-i on i n
280.165), the Navy must conduct soil and groundwater investigation for cleanup in accordance with

HAR 8§11-280.165 to facilitate closure for the fuel tankiderein details the objectives, ongoing efforts,
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and proposed tasks to determine extent and locaticonddminants of potential concern (COPI{Ds)
connection with RHBFSF.

Sincecontaminated groundwater and free product has already been discoveredases i@le known to
have occurred at RHBFSF, the Néhggarrelease response action in accordance with Subchapter 6 on
Release Response Actiom$AR §11-280.160 throughHAR §11-280.%:67). The Navy has already

taken immediate response actions and initiateiment measures to the 2021 (as well as the 2014)
releases HAR 8§11-280.163 discusses initial site characterizatiatich includesassembhg

information about the site and the nature of the rel@ssiompleting the initial abatement measures.
According to the HAR, his information must include:

(1) data on the nature and estimated quantity of release;

(2) data from available sources and all previous site investigations concerning the surrounding
populations, water quality, locations of wells potentialfffected by the release, subsurface soil
conditions;

(3) results of the free product investigations.

The Navy has already complied with these requirem
Suppression Drain Line, State of Hawaii Departmendedilth (DOH) Facility ID No. 9002271, DOH

HEER Incident Release Case No. 202112380" (submitted January 7, 2022) within 45 days following

the confirmed release notification of the November 2021 release.

Based on the results of the free product ingasitbn, the Navy also conducted free product removal to

address the 2021 release consistent with HARZBIL164 (Free product removal). The Navy submitted

a free product removal report AFree ProdwWwBadk Remov
Fuel Storage Facility, DOH Facility ID No:-B02271, DOH HEER Release Incident Case No. 20211120

2330" to DOHon January 7, 2021In an ongoing effort to address free product, groundwater monitoring

wells located within the lower access tunnel anggga on a monthly basis to determine water levels and

measure for the presence of LNAPLSs using an interface mieberinterface meter is lowered into

groundwater monitoring wells to determine the depth of water to the nearest 0.01 foot, and the existence

of any immiscible layersf fuel.

Because releases at RHBFSF are known to have occurred and will be addressed as part of Tank Closure,
this section will focus o®ite Investigation TheNavy will continue to use theelease detection

mechanisms in place at RHBFSF to monitor for any gibezntialreleases until defueling is completed

at RHBFSF In addition, the Navy wiltontinue to collaborate with BW®OH, and EPAn developing
additional monitoring and sentineklls as needed.

6.5.1 Site Investigation Objective

The principal objective of #1Site Investigatiors to identifyCOPCS and determiribe extent of release
from RHBFSFwhich will be usedo establish Site Cleanup Criteria (HAR §280.165.3) and
developing a Corrective Action Plan (HAR 8-280.166), if necessary to achieve tank closuréis
investigation will build upon ongoing and historical investigations to refin€ 8 that will provide
information on what is known or suspected for conteant releases and mechanisms (e.g. groundwater
flow), fate and transport, exposure pathways, potential receptors and site risk.
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In addition to refining the CSM, thiavestigationwill help to inform theneedfor further
characterizationrassesghe pdential for recovering LNAPL released to the environment,eraduate the
impacts from potential releases during closure operations.

6.5.2 Principal Study Questions
The Principal Study Questions (PSQ) related to$itis Investigationnclude:

1. What is the general nature of the RHBFSF vadose zone and how do the characteristics of the
vadose zone, including perched groundwater conditions, affect the movement of petroleum from
the original source area?

2. How do the characteristics of the vadose Zameact the alternatives for investigating and
remediating LNAR?

3. What are the contaminants of concern that should be investigated?

4. How much further evaluation of the nature and extent of groundwater contamination is
necessary?

5. What are the groundwater flow patterns in the study area and within the modeling domain?

6. What are the appropriate hydrologic boundaries to be used for the groundwater flow model?

7. What fate and transport processes affect the petroleum constituentsdréleastheRHBFSFto
groundwater?

8. What are the alternatives for further investigating and remediating any petroleum products that
are both present in groundwater and may pose unacceptable risk to receptors?

9. What is the potential for recovering LNAPL raked to the environment?

10. What are the potential impacts from potential releases during closure operations on the
groundwater resource?

6.5.3 Designfor Collecting Data

The Site Investigatiomas been designed to collect data in a manner consistent with the existing GWPP.
The Sampling and Analysis Plan (SAP) will include details on sampling locations (including additional
locations if needed to address data gaps), frequency, methodologypaadures.Data collected will be

used to evaluate trends and overall study area risk.

6.5.4 Minimizing Potential Errors

The Site Investigatiomwill use decisiorerror minimization techniques in sampling design, sampling
methodologies, and laboratory aseirement oEOPCs The sampling design (location, frequency,

response to exceedances) is based on the current best understanding of the study area lithology, vadose
zone, and groundwater behavior, and on the contaminant distribution mMb@site Investigationwill

use the following methods to minimipetentialerrors associated with sampling design, sampling
methodologies, and laboratory analysis of COPCs:

1. Evaluatehistorical data tovalidateCOPCs, sampling locations, and study area charstitsti

2. Evaluate historical and existing data to ensure adequacy and usability for meeting the objective of
the Site InvestigatiorfHistorical Document Review)

3. Implement appropriate quality assurance (QA)/quality control (QC) procedures to ensure that
data collected (e.g., groundwater elevation, lithologic, and analytical data) are accurate and
sufficient to meet the requirements of the investigation.
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4. Select loations within the study area where data gaps are identified to install groundwater
monitoring wells to further characterize groundwater flow and delineate the nature and extent of
contamination.

5. Apply standardized field sampling methodologi&nsure usef applicable EPA S\A846
analytical methods for sample chemistry analysisrbgralytical laboratory accredited by the
Department of Defense (DoD) Environmental Laboratory Accredit&iogram (ELAP) to
reduce testingrrors.

6. Ensure use of applicablewerican Society for Testing and Materials (ASTM) methods for
geotechnical analysis by an accredited geotechnical laboratory to reduce measurement errors.

7. Identify and control potential laboratory error and sampling error by using matrix spikes, blanks,
ard duplicates.

8. Implement appropriate measures to minimize potential ergnomndwater flow and
contaminanfate and transport (CF&T) modeling, which include at a minimum ensuring data
used in the models are usable and of good quality, model boundaries are sufficient, the models are
properly calibrated, sensitivity analyses are conducted to address unceaaotiated with
input parameters, and conservative assumptions are made in the absenemetiitedata.

6.6 Project Tasks

This Site Investigationncludes the followindasks to achieve project objectives:

Task 1: Historical Document Review

Task2: Site-Specific Action Levels

Task3: Subsurface LNAPL Investigation

Task 4 Update Existing Groundwater Flow Model
Task 5 Update CF&T Model

Task 6 Determine LNAPL Preferential Pathway
Task 7 Identify Data Gaps

Task 8 Exposure Assessment

= =4 =4 4 -4 -8 -4 A

TheNavy will conductall field, data validation, and QC activities in accordance estlblishedtandard
operating procedures (SQPT he taskdisted abovetheir purpose, and derivative deliverables associated
with ead task are summarized in Tal@l. Thefollowing subsections describe ttasks, subtasks, and
outputs associated with each task.
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TABLE 6-2PROJECT TASKS, PURPOSE, AND DELIVERABLES

Compile and evaluate existing and new da

Existing-Data Evaluation

1. Historical conduct geological mapping, and use the Data Gap Analysis Report
Document information to develop a sitgpecific CSM SAP
Review to inform the other tasks of this site CSM Development and pdlate Plan
investigation.
Determine investigatiospecific COPCs for Existing-Data Evaluation
2: Sjte- analytical samples submitted for chemical Data Gap Analysis Report
Specific analysis. SAP

Action Levels

CSM Development and Update Plan
Groundwater Model Evaluation

3: Subsurface
LNAPL

Collect new data to evaluate subsurface
petroleum impacts to include soil,
groundwater, and soil gas within the

E I I I I R =a =4 -8

Existing-Data Evaluation
Data Gap Analysis Report
SAP

Investigation RHBFSFto inform the objectives of this site CSM Development and Update Plan
investigation.
Input and assess existing and newly collec Existing-Data Evaluation

4: Update data to revise, modify, and update the DataGap Analysis Report

Existing existing groundwater flow model to improv SAP

Groundwater | the understanding of the direction and rate| ¢  cSM Development and Update Plan

Flow Model groundwater flow within the aquifers aroun Groundwater Model Evaluation
RHBFSE Sentinel Well Network Development Plan
The CF&M Model will be used with the Existing-Data Evaluation
groundwater flow model to improve the Data Gap Analysis Report

5: Update understanding of the potential fate and SAP

CF&T Model | transport, degradation, and transformation| ¢ csM Development and Update Plan

contaminants that have been and could be
released form thRHBFSE

Groundwater Model Evaluation
Sentinel Well Network Development Plan

6: Determine

Identify potential preferential flow pathways

Existing-Data Evaluation

LNAPL evaluate the feasibility of LNAPL recovery, Data Gap Analysis Report
Preferential and map the structural geology of the SAP
Pathway RHBFSFarea with minimal intrusive impac CSM Development and Update Rla
Evaluate collected data and determine the ExistingData Evaluation
need for followon investigation to address Data Gap Analysis Report
7: Identify site_ risks and inform potential mitigation SAP
Data Gaps options. CSM Development and Update Plan
Groundwater Model Evaluation
Sentinel Well Network Development Plan
. Update risk assessment based on collecte CSM Developmentrad Update Plan
issEeXsps?r?gL? data to support risk based decisions. Groundwater Model Evaluation

E R R e e N B I B BE B BB B R RE R B

Sentinel Well NetworlDevelopment Plan
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6.7 Historical Document Review

The contractor will review all relevant and available historical datalidateCOPCs, identify potential
LNAPL source areas, and select appropriate sampling locations, and define site characldristiask
will include performing a document and literature search; review exigimgping,and newly acquired
geological literature, maps, photographs, aerialgeny, tank barrel logs, drilling and boring logs, and
rock core. This will be supported by thexistingData Evaluation Repoind theData Gap Summary
Reportthat will identify additional data needs.

6.7.1 Contaminant®f Potential Concern

Each tank at the RHBFSF has contained at least one of the following fuels: diesel oil (DO), Navy Special
Fuel Oil (NSFO), Navy Distillate, Marine Diesel FuelTB), aviation gasoline (AVGAS), motor gasoline
(MOGAS), JP5, and JRB (DON 2002). Since the arly 2000s, th&kHBFSFhas stored only 3B, JR8,

and F76. The RHBFSF has not stored leaded fuels since 1968. At the time of the January 2021 reported
release, Tank 5 contained-8Pa kerosenbased fuel.

Table 63 presentshte current DOH and EPA ppved list of COPCs and screenitrieria As more
data are obtained and evaluatddhe primary petroleurbased COPCwere chosen by using
implementing guidance from HAR 8¥B0.165.3, in accordance with the DOH TGM (DOH 2016,
Section 9), based on th@otential presence in fuel stored on site and on previous groundwater
monitoring results.

Site Assessment and Release Investigation and Req&thse



RED HILL TANK CLOSURE PLAN

TABLE 6-3 CONTAMINANTS OF POTENTIAL CONCERN AND SCREENING CRITERIA

Total Petroleum EPA SW-846 8015 TPH-G 100
Hydrocarbons TPH-D 100
(TPH) TPH-O 100
TPH with Silica Gel | EPA SW-846 3630/8015 TPH-D 100
Cleanup TPH-O 100
Volatile Organic EPA SW-846 8260 Benzene 5
Compounds (VOCs) Ethylbenzene 30
Toluene 40
Total Xylenes 20
Polynuclear EPA SW846 8270 SIM 1-Methylnapthalene 4.7
Aromatic 2-Methylnapthalene 10
Hydrocarbon Naphthalene 17
(PAHS)
Natural Attenuation = Field Parameter Dissolved Oxygen -
Parameters (NAPs) = SM 3500Fe Ferrous Iron -
RSK 175M Methane -
EPA 300.0 Nitrate, Sulfate, Chloride -
SM2320 Alkalinity -
Lead Scavengers SW-846 8260 1,2-Dibromoethane 0.04
1,2-Dichloroethane 5
Fuel Additives SW-846 8270 Phenol 5.0
Lab Procedure 2-(2-methoxyethoxyethanol 800
Groundwater EPA 300.0 Bromide, chloride, fluoride, and | -
Chemistry sulfate
EPA SW-846 6010 Total calcium, total magnesium, | -

total manganese, total potassium
and total sodium
SM4500SID Total and dissolved silica
Note: COPC screening criteria were provided in the February 42016, scoping completion
letter (Appendix A)

- no criterion

ug/L microgram per liter

PAH Polynuclear aromatic hydrocarbon

TPH Total Petroleum Hydrocarbons

TPH-D Total Petroleum Hydrocarbor®iesel Range Organics
TPH-G Total Petroleum HydrocarbonrsGasoline Range Organics
TPH-O Total Petroleum Hydrocarbon®Residual Range Organics

a Screening criterion from DOH Tier 1 EALs, Table D-1b, Groundwater Action Levels (groundwater is a current or potential
drinking water resource, and surface water body is not located within 150m of release site)(DOH 2016)

b Screening criterion from EPA Tap Water Regional Screening Levels, THQ 1.0, May 2016 (EPA

2016)
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6.8 Site-Specific Action Levels

Site-specificaction levelsused for decisions at the RHBFSF wéhuireregulatory agreement and
referenceHAR 8§11-280.165.3to establish EALs and sHgpecific riskbased levels (SSRBLSs) for
COPCswithin impacted environmental media (soil, groundwater, susiater) Through ogoing
modeling efforts, it was determined that Total Petroleum Hydrocarbons) @mRiHbenzene athe

primary risk drivers for migration of dissolved petroleum from jet fddirough regulatory collaboration,
appropriate SSRBLs will be developed for TPH, benzene, and other GleB@schecessarjor
inclusion.

6.9 Subsurfacé.ight Nonr-agueoud$’hase Liquidnvestigation

The contractofto be acquired by the Nawwlill collect new dataevaluatedata, and conai geological

mapping using suace geophysical methadSubsurface geology will be evaluated to help develop a

more detailed understandisgie characteristics wilh the study areaThe geologial evaluation will

focus on identifying, characterizing, and illustrating geologic features that are likely to inflLHA&L

and dissolvegbhase contamination migration pathways or serve as potential barriers in the vadose zone or
saturated zoneThese fatures include interbedded zones of high and low horizontal permeability, low
permeability zones of unfractured basalt, dikes -§jraned valley fill sediments, and saprolite beneath

the valley fill. The evaluation will include, at a minimum, descripsmf the physical characteristics of

the basalt layers, intervening clinker beds, and mechanisms that may_affget and groundwater

movement within the boundaries of the RHBFSF.

Integrating this information into a conceptual model will improve theéewstanding of contaminant and
groundwater movement, and will help develop a rational basis for estimating the volume of contaminant
mass that could be retained in the vadose zone (i.e., by residual saturation) and movement, direction, and
extent ofLNAPL and dissolvegbhase contaminanilThe data will also help in supporting the

groundwater modeling effort and making decisions on subsequent sampling and analyses.

Thedata required to refine the geolagimodel for theRHBFSFarea include, but are not lited to, the
following:

1 Conduct a field survey to map visible outcrops and evidence of other geologic features, such as
dikes and large fractures, which may allow for mapping to identify the locations of major rock
types and featuresl o the extent podsie, measure and plot the dip and strike of bedding,
fractures, dikes, faults, and potential preferential flow pathwkieasure thicknesses of
individual flow units at available rock outcropEstimate the trend and plume site within the
groundwater.
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1 Evaluate subsurface geology to help develop a more detailed understanding of the geology in the
study area.A separate derivative deliverabtéSM Development and Updateill be prepared
that details the process to be followed during development of the necessaryltaskgological
evaluation will focus on identifying, characterizing, and illustrating geologic features that are
likely to influenceLNAPL and dissolvegbhase contamination migration pathways or serve as
potential barriers in the vadose zone or saturated Zbmese features include interbedded zones
of high and low horizontal permeability, lepermeability zones of unfractured basalt, dikes,
fine-grainedvalley fill sediments, and saprolite beneath the valley Tithe evaluation will
include, at a minimum, descriptions of the physical characteristics of the basalt layers, intervening
clinker beds, and mechanisms that may affé¢APL and groundwater mewment. Integrating
this information into a conceptual model will improve the understanding of contaminant and
groundwater movement, and will help develop a rational basis for estimating the volume of
contaminant mass that could be retained in the vadwse(2.g., by residual saturation) and
movement, direction, and extentldlAPL and dissolvegbhase contaminaniThe data will also
help in supporting the groundwater modeling effort and making decisions on subsequent
sampling and analyses.

6.10 Expandirg GroundwateandSoil Vapor Monitoring Network

The Navy is installing a network of 10 new sentinel wells (S wells), as well as 10 new plume delineation
wells (P wells). Of these 20 new monitoring wells, five P wells have been installed as of September
2022, and the remaining P Wells and S Wells are in various stages of the permitting and installation
process.These new monitoring wells are being installed to optimizerefitte the existindRHBFSF
groundwater monitoring networkDuring frequentmonitoring events, groundwater sampling will be
conducted at all monitoring locations in the newly expanded groundwater monitoring netluese

data will be evaluated andported LTMreports. Meetings and discussions will be held as needed with
DOH and EPA to further evaluate any data gaps that may be identified based on the sampling results or
refine the current sampling requiremenBoposed activities for installatiof any additional new

monitoring wells will be documented in MWIWP addendums.

6.10.1 Groundwater SamplirgndAnalysis

TheNavy will collect groundwater sampl@saccordance witltate approved procedures faboratory

analytical effort to ensure that data collected are consistent and meet the project objadtiesnally,

the file review, site reconnaissance, and subsurface geology will be further evaluated to minimize the
probability of missing a prefential flow path that may indicate tHalAPL and dissolvegbhase

constituents are migrating toward Navy Supply Well2854, t he HUI awa Shaft, or
receptors.Field procedures for sampling activities and other tasks supportimytstigation will be

presented in the SAP.

The Navy willscreen therzalytical data reported for the groundwater samatggnstregulatory

approved project action levels (PALdh order to minimize the occurrence of rdetect analytical

results thaexceed the PALdhe analytical laboratories will be evaluated for technical capability to meet
the PALsand othettaboratory requirements.
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6.11 Updatethe Existing Groundwater Flow Model

TheNavy contractor will input and assess existing and newly collected data to revise, modify, and update
the existing groundwater flow model to improve the understanding of the direction and rate of
groundwater flow within the aquifers arouRtHBFSFE The groundwater flow model will then be used to
support and refine theF&T model and update the SSRBLS, and to evaluate remedial alternatives.

The groundwater flow model previously developed for the study area (DON 2020) will be updated,
revised, and modified withewly collected data (e.dithological data, watelevel data) provided by
contracted SMEs and other agenaiad data acquired during the activities described inSiés
Investigatiorplan.

The objectives of updating the numerical flow model are as follows:

Developgroundwateflow and CF&T models

Refine existing flow model to improve understanding of flow in the vicinity of the RHBFSF
Evaluate exposure pathways to potential receptors

Improve models for use as planning tools:

0 ValidateSSRBLs

0 Support alternatives analysis

o Inform the contingency planning
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TheNavywill use thegroundwater flow model to improve the understanding of the direction and rate of
groundwater flow within the aquifers around REBFSFE The numerical model will be calibrated to
include groundwater data obtained since 2007, including transient calibi@tisatch pumping rate and
drawdown data from available pumping testhie calibrated Modular Groundwater Flow Model
(MODFLOW) will also employ MODPATH to simulate groundwater flow paths from the source area and
evaluate capture zones of pumping welléie calibrated flow model will also be used to support the

CF&T modeling.

The updated groundwater model will be compared with the detailed hydrogeologic information for the
site. TheExistingData Evaluation/Summary ReppBiata Gap Analysis ReparandCSM Development

and Update Plawill be prepared to further evaluate data and identify data néettiitional data needs
include, but are not limited to, the following:

1 Groundwater level and groundwater quality monitoring data collected since 2005Nsvthe
from the existindqRHBFSFmonitoring wells

1 Groundwater data to be collected during Bite Investigatiorusing surveyed (firsbrder) top
of-casing measurement points for existing and new wells

1 Groundwater level monitoring data from the US@®luding May 2015 and other historical
pumping test data

1 Groundwater modeling data and electronic files available from current USGS studies

1 Geologic logs of borings available from the Navy, USGS, DOH, City and Couhtgrajflulu
BWS, and St a Departmént oHTaawspdrtation (HDOT)

1 Geologic logs of historical excavations and borings to be installed during this investigation

9 Published reports of hydrogeology and groundwater resources studies
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In collaboration with the BWSheNavy will evaluatehe need for additional monitoring wells in a

Sentinel Well NetworkRevelopment Plaand as part the groundwater flow modeling effés described

in Section6.12, the Navy is in the process of installing a network of 10 new sentinel wells (S wells), as
well as 10 new plume delineation wells (P well®).these 20 new monitoring wells, five P wells have

been installed as of September 2022, and the remaining P Wells and S Wells are in various stages of the
permitting and installation process.

The availdle groundwater level data are not sufficient to resolve uncertainties in the groundwater
hydraulic gradients betwed®HBFSFand the water supply wells of intere3thus, as part of this sites
assessment, identifying the location of additional monitoniatis will be necessary to better define the
hydraulic gradientsCollecting water quality data from the new wells will also improve the current
understanding of contaminant migration directions fRHBFSF

TheNavy will develop a collaborativerocesdor reviewing and revising the model parametbegwill
includeDOH and EPA input on the model setup and parameter valttess Navy willsubmit progress

reports for DOH and EPA review and comment, and by prepa@rgandwater Model Evaluation Plan

that describes the process for reviewing the existing groundwater flow and CF&T model in a manner that
identifies uncertainties and describes options for reducing uncertainty.

After calibrating the updated MODFLOW maodel to reflect the site informati@i\avy will providethe
calibration methods, statistics, and initial results in an interim progress report for DOH and EPA review
and commentAfter receiving DOH and EPA input and resolving comments on the initial modeling
results, the Navy plans to prare aGroundwater Flow Modeling Reparbntaining, at a minimum, the
following information:

Description of model construction, including boundary conditions, wells, and flow rates.
Flow model calibration results and sensitivity analyses.

Groundwaterlbw model predictive simulation results.

Conclusions and recommendations.

Model files will be included on optical disc.
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The Navy is currently in the process of preparing a scope of work for the CLEAN contractor, AECOM, to
expand on the modeling worlkigure 6-11 below provides a visual representation of how the conceptual
site model, groundwater flow model, and CF&T model are related.
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\ Informs

Informs

= Conceptual Site Model
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FIGURE 6-10 GROUNDWATER AND CONTAMINANT FATE AND TRANSPORT MODEL CONNECTION TO
CONCEPTUAL SITE MODEL

6.12 Updatethe Contaminant Bteand Transporodel

TheNavy will use theCF&T model with the groundwater flow model to improve the understanding of

the potential fate and transport, degradation, and transformation of contaminants released from the
RHBFSE This task will include, at a minimum, updating the existing CF&T model to refine existing
SSRBLs, assess potential impacts to groundwater by modeling different hypothetical release scenarios,
and evaluate remedial alternatives.

TheNavy will update thexisting CF&T model with any newly collected data (e.g., water quality data)
provided by others (potentially including the USGS) and resulting from the activities Bitthis
Investigation Existing data will be evaluated in tlsistingData Evaluation Rgort, which will be used

to evaluate all existing data and ensure that it is of the quality needed to meet the modeling objectives.
Data gaps identified based on the existilaga review will be presented irData Gap Analysis Report

The CSM will alsdbe updated, which may also identify additional data needed to complete the modeling
effort. The plan to update the CSM will be presented irCB®IDevelopment and Update Plan
Additionally, aSentinel Well Network Plamill be prepared that may identifiie need for additional
monitoring wells that could support the modeling effé*tocedures for collecting new field investigation
data will be described in the SAP or a SAP addendline updated CF&T model will be used with the
updated groundwater flomodel to support updating the SSRBLs and evaluate remedial alternatives.
Details of the approach proposed to update the CF&T model will be included in a forthcoming
Groundwater Model Evaluation PlarThe approach to update SSRBLs for the GWPP will begoted

in theRiskBased Decision Criteria Development Plan
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As planned for the flow modeling, the Navy intends to obtain DOH and EPA input on the CF&T model
setup and parameter valuéghis process will include meetings to update the DOH and EPA on the
development and progress of the modeling effort so that they can provide review and cofimaent.
timing of each meeting will be consistent with reasonable endpoints during the course of madeding.
Navy expects to resolve DOH and EPA comments priootinuing with the next stage of modeling.

The primary objective of the CF&T modeling is to assist in evaluating the potential water quality effects
of groundwater migrating from areas affected by fuel leaks from the RHBFSF, including an evaluation of
currently occurring natural attenuation processes, to support updating theesiiic risk assessment.

This risk assessment will address the potential migration of dissolved COPCs from the RHBFSF during
anticipated pumping scenario®ne question todaddressed by the updated CF&T model is how far
LNAPL could move from the RHBFSF before dissohmthse COPC concentrations exceed the MCLs

or EALs at the nearest water supply welinother objective is to support an evaluation of remedial
alternatives, including predicting any water quality changes as a result of implementing potential feasible
remedial alternatives.

The CF&T model refinement plans to utilize the updated MODFLOWehim conjunction with the
MT3DMS model (Zheng and Wang 1999; Zheng 2010; Zheng, Weaver, and Tonkin Z00).

MT3DMS program is a modular threlmensional multispecies transport model that uses the flow field
generated by the MODFLOW model to solve tineeedimensional advectiedispersion equations to
simulate groundwater flow by advection and dispersitimee MT3DMS model can also simulate

sorption, degradation, and other chemical reactions of contaminants dissolved in grounidwater.
applying MT3DMS, the refined model will use conservative, technically defendable assumptions for
decay rates of COPC3.he CF&T model will be the same as the updated MODFLOW model in terms of
model domain, grid, layers, and aquifer properties, but additional parafieeteotute transport will be
specified based on available data, in consultation with the EPA, DOH, and SMEs.

The CF&T modeling plans to initially use the pardenevalues reported in DON (20R@&nd will be

updated as more sitgecific data (e.g., cheoal concentrations in groundwater) are collectBdring

the CF&T model calibration process, hydraulic, transport, and chemical parameters will be adjusted to
match the observed spatial distribution of contaminant concentrations and groundwater c¢ansentra
over time. Calibration will be performed using a systematic, objective, iterative process involving both
flow and transport models.

The Navy will make availablee DOH and EPA thedditional timeseries concentration data for these
fuel-related peameters and the NAPs from thellsénstalled in January 2014. In collaboration with

DOH and EPA, e Navy will begin theCF&T modeling with a detailed evaluation of those data to

develop a conceptual model describing the natural attenuation procAsgeshanges to the CF&T

modeling suggested by the new data will be presented along with recommendations to the DOH and EPA
for review. The newly collected data and initial modeling results will also be evaluated and discussed

with the DOH and EPA to det@ine whether a tracer study is warranted, feasible, and likely to produce
meaningful data.
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During the CF&T modeling activities, the Nawyll collaborate wittDOH and EPA on the following

items regarding

t he wor théraiongerfar gelectirg EOPLatdbei ni t i al

simulatedthe conceptual model of théNAPL source for model setup, the numerical CF&T model setup,
CF&T model calibration, the base case and future pumping scenariospedifeed in the CF&T model,
theinitial CF&T modeling resultsand recommendation as to whether a tracer study is neéfted.
receiving DOH and EPA input, the final step in this task will involve preparfBgpandwater CF&T

Model Reporvith the following information:

9 Description of model construction, including parameter values, boundary conditions, and well

pumping rates.
Model calibration results.
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Description of transport model input parameters, calibration, and sensitivity analysis.
CF&T model source area exterdfionale, concentrations, and predictive simulation results.
Conclusions and recommendations.

Model files will be included on digital media.

In order to allow input from the DOH, EPA, and SME® Navy will reporfpredictive modeling results
(such astture plume migration to support updated SSRBLSs, remedial alternatives evaluation, and
contingency planningas the model is being developed.

6.13 DetermineLight Non-AqueousPhase LiquidPreferentiaPathway

Once known or potential sourcesLdfAPL releases are identified, the contractor will determine the
potential preferential flow pathways of LNAPL within the RHBFSF (to include water and soil and soil
gas), and map the structural geology of@¢BFSFarea with minimal intrusive impact to tkée (e.g.,
surface geophysical methods). This information will be considered in the development of the CSM and
evaluation of data gapsdentification of preferential pathways can help in the understanding of the fate
and transport d NAPL and rate ofttenuation in the subsurface and feasibility of recovering potential
LNAPL. This site assessment will evaluate known and potential release areas within the RHBFSF to
include the fuel tanks, associated adit tunnels, and network of fuel distributiofidiclading known and

abandoned fuel distribution lines).

The evaluation of preferential pathways EMAPL migration includes, at a minimum, evaluating
available data (e.g., lithological data, soil vapor data, and presence of perched mtlesjls and
technologies in current use by the environmental industry for assessing the nature and extent of
subsurface. NAPL will be evaluated for potential feasibility and success at the study Area.
assessment afNAPL investigative techniques will be included part of th&€SM Developmerand
Update Plan Investigative techniques will be evaluated for their potential to produce usable data for
evaluating the subsurface for anomalous zones that may indicate the predda®bfand potential
preferential flowpathways, while still being protective of the underlying basal aquifer.

Other data including available soil vapor, groundwater quality, water level, and precipitation data will
also be evaluatedAvailable data will be compiled and further evaluatetheExisting Data Evaluation
Report,and theData Gap Summary Repaxill identify additional data needs.
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The proposed plan for evaluating the presence and migratlddAPL will be included in a derivative
deliverable, such as tli&SM Development aridpdate PlanIn addition, field observations for evaluating
the presence dfNAPL will be made during drilling activities for installation of new monitoring wells as
described in the Monitoring Well Installation Work Plan (MWIWP) (DON 2016).

6.14 ldentify Data Gaps

Through consultation with the DOH and EPA, the Navy is undertakinégttadnvestigatiorio resolve
initial uncertainties, including but not limited to:

1 Nature and extent of the fuaffected groundwater at the RHBF&Fea, including poterati

LNAPL on the water table and dissolvglase constituents within the water table aquifer
9 Flow directions, rates, and migration of groundwater impacted by COPCs from the RHBFSF
1 Potential water quality impacts to the groundwater resources

Additional uncertainties may be identified as existing data are further evaluated and new data are
collected. Details regarding data gaps will be presented irbiia Gap Analysis Report

Briefly summarized, the work to be conducted during 8ife Investigationincludes geologic mapping,
conducting borehole geologic logging, measuring water levels, analyzing water samples, and identifying
locations for additional monitoring/sentinel welBata from the monitoring well grid will be used

together withhydrogeologic information available from other sources to develop an updated CSM and
numerical groundwater models to evaluate groundwater flow and contaminant migration.

Some of the identified uncertainties, tasks or information needs, and more gmeifieeds includes
location of abandoned fuel lines, integrity of fuel tanks, location of LNAPL source areas within the
RHBFSF, and boundary of LNAPL plume.

6.14.1 Proces$o Identify Future Data Gaps

During data collection, the Navy intends to facilitateiterativeandcollaborative process to obtain

DOH, EPA, and SME inputThis will include submittinglerivative reportéor DOH and EPA review

and resolution of comments. Soon after thigstigation begins, abxistingData Evaluation Report

will be prepared that describes the currently available hydrogeologic data to ba tlsediodeling

effort andassesses the adequacy of the data for the planned groundwater mod@hrigterim report

will be submitted for DOH and EPA review after the exigtdata are compiled. In additionC&M
Development and Update Plawill be prepared to describe thetaiéed geologic CSM for RHBFSF
Initially this CSM will be based on the existing CSMhe CSM will include a thorough evaluation of the
vadose zone ahmechanisms and processes that affect a release as it moves from its source through the
vadose zone to potential receptoffhie CSM will be updated with existing geologic logss new data
(e.g., geologic, water level elevations, chemical) are obtaihed;SM will be updated for discussion
with the DOH, EPA, and SMEs.

Where data gaps are identified based on the interim report findings, recommendations to resolve them

will be provided and discussed with the DOH, EPA, and SMEs during future me€lingsiature and
extent of groundwater contamination will be further evaluated using groundwater level measurements,
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groundwater level contour maps, and water quality analyses from the new and existing monitoring wells.
Data gaps would need to be resolviethe new data indicate situations such as:

1 No well is located hydraulically dowgradient from the RHBFSF fuel tanks under current
conditions or groundwater model predictions for future pumping scenarios; or

1 No well is located hydraulically dowgradient of the groundwater plume in the direction of an
existing groundwater supply source or future supply well.

6.15 Evaluationof Riskto Human HealtrandEnvironment

Following completion of the investigation and modeling effdtie Navy will conduca Risk
Vulnerability/AssessmentThis risk assessment will capture historical data and data collected during this
siteinvestigationto evaluatehe uncertainties of thgroundwater model and CF&T model to predict

COPC impacts to the drinking water aguifit current and future use conditiofesults will be

disseminated within the derivative deliveraBiskBased Decision Criteria Development Plavhich

will be used to establish action levels.

6.16 Data AcquisitiorandManagement

To evaluate the risk to drinking water resources from current and potential future releasE-HBRSE;

the Navyintends to collect and analyze sufficient hydrogeologic and groundwater data to characterize the
contamination extent and groundwater flow directions beneath and d&R6{BIEISF, and evaluate the

impacts of contaminant movement on recept@rsring this effort, te new data will be provided and

discussed with the DOH and EPA, including SMESs, to evaluate the results as they become avagable.
Navy intends to collaborate with the DOH and EPA to resolve issues and assess the adequacy of the data
to meet project gbctives.

During this process, new data gaps may be identified that require additional data collection and analysis.
The overall goal of this process is to build consensus with the DOH and EPA and other stakeholders that
sufficient information will be otained to reasonably and defensibly evaluate the past and potential future
impactsto drinking water resources, and to make decisions regarding additional actions needed for
monitoring, risk management, and remediation.

6.17 Data Generation

The investigdbnal activitieswill generate newats including geological mapping, topographic and
gyroscopic surveys, monitoring well installation and development, groundwater sampling and analysis,
water level monitoring study, groundwater flow and CF&T modelind,iavestigatiorderived waste

(IDW) disposal activities.

Field Data: Types of field data generated will include but are not limited to the following:
1 Geologic logs
9 Field instrument screening
I Field measurements
M Videos
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Photographs

Logbooks

Field QC sampling

Water quality measurements

Groundwater level measurements

Analytical Data:Generated analytical data will include the following:

Analytical results of groundwater samples (chemistry, NAPs, lead scavengers, fuel additives, and
major ins and silica)

1 Analytical and geotechnical results of unconsolidated material and rock core samples

=4 =4 =4 -4 48 -8 4

6.18 Data Management

The subsections below describe the data management process.

6.18.1 FieldandAnalytical Data

The contractor (to bselectedby the Navy) will recordield observations and measurements in field

notebook and projecispecific field data sheetS&a mpl es wi I | have Hawai 6i St at
coordinate locationsChainof-custody(COC)forms, air bills, and sample logs will be prepared and

retained for each sampl&hedata will be included in the investigation repofhe electronic copies of

analytical data, field notes, data sheets, and other data necessary to support the lbimgestioned on

local servers maintained by thentractor and on offsite servers as a measure of redundBody.

servers will be backed up daily to prevent loss of information.

To assist data tracking and adherence to the sampling and analyticiiVebjdield or office personnel

will track samples using a spreadsheet that typically includes field sample information associated with site
location information.Receipt of hard copy data, electronic hard copies (PDF), and an electronic data
deliverable(EDD) will be tracked.One copy will be delivered from the laboratory to the project

analytical and data validation advisor, the project Contract Task Order (CTO) manager, or both, and to
the data validators.

EDDs will be received via-mail from thecontractor in the format specified in the analytical laboratory
statement of workEDDs will be loaded onto a SQL server that is backed up daily and routinely
maintained by theontractor database manager. EDDs are reviewed for completeness andRartas.

this check involves verifying that all requested analyses for each sample were performed and reported.
This may be accomplished by comparing the delivered results with those recorded in the COC tracking
system. If errors are encountered or data mo¢ complete, the laboratory will be notified, and a revised
EDD will be submitted Once the EDD is in usable form, data will be moved to a-osdylocation
accessible for use by project personrighta can then be queried, reduced, and reported.

Eatly in the project, the electronic data will be checked against the hard copy data for the entire sample
delivery group (SDG) Later, if no problems have been encountered, a small portion of data in the EDD
for each analytical method will be checked adatine hard copy version to ensure that the data types
match. Data validators who enter validation qualifiers for each result will be tasked to check hard copy
results against the results in the electronic version.
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The Navy will preservéherecords relate to theRHBFSFin accordance with the appropriatederal
records retention schedulen addition, the Navy will presertbe documents shared with the DOH and
EPA relating to the work performed under frenk Closure Plan, monitoring data, and other raw data
generated pursuant to thankClosure Plan, for at least 10 years following closure of the RHBF&E.
Navy will make such records available to DOH or EPA at their request.

Substantive documents exchauagbetween the DOH and EPA relating to the work performed under the
Site Investigatiorand monitoring data related to tR&IBFSFwill be stored by the Navy in a centralized
locationonsiteat the RHBFSF until it is closed, and then at an alternative docatutually approved by
the RHBFSFCoordinators to promote easy access by the DOH, EPA, or their representatives.

6.18.2 Modeling Data

The overall goal for managing the groundwater modeling files forRtHBFSFgroundwater modeling

effort will be to maintain a complete record of the modeling work from start to fifisls model project
archive will be stored in a project sdivectory on existingontractor computer systemgach project
subdirectory will include the published references used to develop the conceptual model and copies of
the data used to construct, set up, and calibrate the numerical mblaelarchive will also include

model logs of the initial and final model calibration simulations glketronic model output files, logs of
predictive simulations, with electronic input and output files that provide the results for each modeled
scenario. The modeling directory structure and naming conventions for the model files will follow
practices usiby USGS (2016) where applicable.

The senior technical advisor for the groundwater modeling task will review and consult with the project
numerical modeler as requested regarding management of the modeling information amtelata.
contractor CTO manay will periodically check and verify that the groundwater modeling files are
organized and ujp-date.

6.19 Making Decisions Baseoh Data Quality/Accuracy

Analytical data quality will be quantitatively and qualitatively evaluated by assessing PAR&0epens

and comparing collected data against PQRgure data needs will be identified and resolved following
an iterative collaborativeWhether the data are of adequate quality and accuracy will be judged not only
by the Navy but also by the SMEs, based on whether the information can satisfy the specific project
objectives and provide a sound technical basis for making the necessamgynddoisrisk management

and remediation.

The overall goal of this data quality review process is to build consensus with the DOH, EPA, and other
stakeholders that sufficiently accurate and representative information has been collected to assess the
impact of past and potential future fuel releases and make good decisions for risk management and
remediation.For instance, the analytical data quality evaluation will need to address the following key
guestions:

Site Assessment and Release Investigation and Regptthse



RED HILL TANK CLOSURE PLAN

1. Are the laboratory analyses of the ntoning well samples sufficiently accurate to identify
the COPCs, establish dissolved COPC concentrations in the source area, and define the extent
of the groundwater affected releases fromRMBFSP?

2. Are the water sample analyses (e.g., NAP parametdif®iently accurate to estimate
degradation rates of COPCs for the CF&T modeling purposes?

The physical data quality evaluation will need to address the following key questions:

1. Are the wellhead elevations and water levels measured with sufficieambagdo establish
the groundwater level elevations needed to prepare potentiometric maps to define hydraulic
gradients and flow directions throughout the study area and provide an adequate basis for
groundwater model calibration?

2. Are flow measurements tak at the water supply wells accurate enough to represent the
pumping rates for each well to allow adequate flow model calibration for simulation of future
pumping scenarios?

3. Are the borehole geologic logs and barrel logs fronRABFSFarea of adequatguality to
develop the geologic model and provide a reasonable basis for estimating the direction and
extent ofLNAPL movement?

4. Are well logs of sufficient quality available to define the thickness of valley fill and saprolite
in areas to the north of tfRHBFSPF?

5. Are the available data for effective porosity and dispersivity of the basalt aquifer of sufficient
guality and representative of site conditions for the planned CF&T modeling?

During this data quality evaluation process, if data are foundttbe sufficiently accurate or
representative for these purposes, then additional data collection may be ridestedtively,involved
Partiesmay decide to apply conservative assumptions in lieu of collecting additional data in some
instances.

6.20 CommunicatiorbetweerParties

TheNavy will maintain effective and timely communications with the DOH and EPA to facilitate
implementation of th&ite InvestigatioriPlanandpromotecollaboration

In-person, teleconference, and online meetbegs/een Nay, DOH, and EPAwill be held as provided

for in theSite InvestigatiorPlan andadditionallyon an asheeded basisAt least one discussioneating

will be held with the closureeam prior to initial submittal of each derivative deliv#ea and at leasine
meeting will be held with after DOH and EPA review of each initial submiBaiking each meeting, the
teamwill identify applicable guidance, policies, and procedures for the future work to be performed that
follows from such meetingWithin 10 busness days of a meeting, the Navy will provide a summary of
the meeting to the DOH and EPA for concurrence.
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6.21 Deliverables

The Navy will presentanclusions and recommendations in 8ite Investigation Repqrivhich will
compile the findings from all the subsequent derivative reports

Throughout theSite Investigationprocess,tie Navy will conduct miterative and collaborative approach
with DOH andEPAn orderto exchange information and data used in theeld@ment of each report
Meetings will occur regularly and as needed to ensure that the objectivesSatthesestigatiorare met.

The Navywill prepare ach derivative deliverable to compile and evaluate available datzatinéieused

to develop other derivative deliverables and reports in the site assessmenfeffetample, the

Existing Data Evaluation Report will provide information that will help in drafting the Data Gap Analysis
Report that will then lend to the developmt ofthe Sampling and Analysis Plaiihe derivative

deliverable schedule is shown in Tabtd. After comments have been addressed and concurrence on the
derivative deliverable has been received, the document will be used to gather and provide data, as
appropriate and applicabl®eliverables will include at least one disssion meeting with the closure
teamprior to initial submittal.

6.22 Corrective Action Plan

Completion of theSite Investigation effort{AR § 11:280.165) will enable progression the next

phase of tank closure under HAR §280.1 Subchapter 6, which entadentifying Site Cleanup

Criteria (HAR 8§ 11280.165.3) for COPCs and developing a Corrective Action Plan (HAR-Z8D1t

66) to achieve tank closur@he development of theST Corrective Action Plan will abide by the
requirements of the HAR 81280.1:66 and HAR 8§14280.167 for public participationAs noted above,
many corrective actions are already ongoing, but the full Corrective Action Plan cannot be developed
until thesite assessment and investigations are complete.
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TABLE 6-4 DERIVATIVE DELIVERABLE SCHEDULE

Existing-Data

RED HILL TANK CLOSURE PLAN

Compile existing data in an organized fashion to facilitate
regulatory review, describe the existing data available, and

Evaluation Report | assess data's quality to achieve the objectives of the site Aug-23
investigation
Data Gap Analysis | Evaluate existing data tdentify data gaps and how to fill thos Sep23
Report data gaps.
Sampling and Specify detailed field investigation and sampling and analytic NOV-23
Analytical Program | programprocedures
Describe the process and approach that will be used to crea
defensible initial CSM, and subsequent updates; describe ar
CSM Development | approach for evaluating the potential migration rates and Apr-24
and Update Plan directions for NAPL and dissolvgghase contaminant
movement from all arseof theRHBFSE prepare a currently
updated CSM
Groundwater Describe the process for reviewing the existing groundwater
Model Update flow and CF&T model in a manner that identifies uncertainti Sept24
Report and describes options for reducungcertainty
Site Investigation S.umn.1ary of findings from the Site !nvestigation inclusive of
Report .hlstorl.cal _reV|eW, LNAPL investigation, and subsurface Jan25
Investigations.
Describe the approach for evaluating asthblishing a sentinel
Sentinel Well network for the existing drinking water production points, to Feb25
Update Plan enable early detection of contaminants approaching these

production points
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